IN ALL INDUSTRY 





Keep flowmeters accurate 
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LOWELL THOMAS 


Famous Radio News Commentator ~ Author — Trav: lle 


Begins a series of Human Interest Stories written specially fo: 
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TECHNOLOGY DEPT: 


BELT CONVEYOR 
eye 


BRAK f) 


350-ft. long Link-Belt anti- 
friction belt conveyor (with 
automatic tripper) distributes 
coal to eight storage bunkers 
at the world’s largest activa- 
ted sewage plant—Southwest 
Sewage Treatment Works, 
Sanitary District of Chicago. 





DO THESE 
SIX THINGS: 


|. KEEP INSTALLATION CLEAN 


Make periodic inspections daily to 
see that there is no accumulation of 
material that has spilled off the belt. 


USE IMPACT IDLERS . 


Rubber-tread impact idlers at loading 
and transfer points will prolong belt 
life by preventing cutting and bruis- 
ing. 


“TRAIN" THE BELT . . 


For efficient operation, keep both the 
carrying and return runs of a convey- 
or belt practically centered on the 
supporting idlers. 


MAINTAIN THE “TRAINING” 


Maintaining the “‘training”’ of the belt 
on the conveyor is assured at all times 
if self-aligning idlers are used. 


MAINTAIN BELT TENSION 


Proper belt tension eliminates exces- 
sive belt sag between idler rolls and 
prevents unnecessary wear. 


LUBRICATE PROPERLY ... 


Never over-lubricate idler rolls and 
other moving parts for too much 
lubrication is as bad as too little. 


GREMLIN CHASERS: Inspect equipment regularly—and make replacements with genuine 
Link-Belt parts when necessary. Link-Belt manufactures a complete line of idlers, pulleys, bearings, 
take-ups, drives, trippers, etc. 


LIMNK-BELAT 222 
BELT CONVEYOR EQUIPMENT 
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bs there BaW BOILERS) 


At the ripe age of 40, five of these 
central-station B&W boilers of 1902 were 
recently drafted for work in a Southern 
war plant, thereby saving critical mate- 
rials that would have been required in the 
construction of new boilers for this service. 


A lot of steam flowed from their char- 
coal-iron, hammer-welded tubes since 
they were first placed on the line, yet, 
when they were given a careful "physical" 
this year by the inspectors, they were pro- 
nounced hale and hearty, ready for in- 
duction into war service. 


te 


The Army-Navy “E” with two 
stars and Maritime Commission. 
Award flags are floated proud- 
ly at the Barberton Works. 





_ 
, 





This fact testifies not only to the sound- 
ness of their design, but to the excellence 
of the materials and workmanship that 
entered into their construction 'way back 
in 1902—always a matter of pride with 
the manufacturers of B&W boilers. It also 
testifies that the boilers must have re- 
ceived excellent care from their operators. 

And these are only five of many B&W 
boilers, that, after long and useful lives in 
other fields, are being drafted for re- 
installation in war industries, where, inci- 
dentally, they will continue to receive the 
benefits of B&W engineering and service. 


“VICTORY is a job for steam 
...and steam is a job for B&W.”” 
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BABCOCK & WILCOX 


THE BABCOCK & WILCOX COMPANY 
85 LIBERTY STR “ET, NEW YORK, N. Y. 


BABCOCK, WILCOX & COMPANY, 1867 
THE BABCOCK & WILCOX COMPANY, 1881 
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Typical installation of an Elliott marine 
type deaerating feedwater heater. 
Hundreds of these units are today 
serving America’s sea-going power 
plants. They are built to operate eff- 
ciently under the special conditions of 
: marine service. 


ONE OF AMERICA’S GREAT BUILDERS Ofbo 


STEAM TURBINES STEAM JET EJECTORS FEEDWATER HEATERS 
GENERATORS MOTORS AND DEAERATORS 
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in the power plant 


The slamming roar of the big guns is dulled to heavy thuds, in the strained quiet of 


below decks, while the big battlewagon sways to the recoil of tons of metal starting 
their flight toward the enemy. 





In the ship’s power plant there is a tensity, a supreme watchfulness of equipment, 
dials, indicating instruments, and a split-second response to orders transmitted from 


above. Engineer officers and their staffs are winning the battle just as surely as the men 





at the fire-control stations. And their equipment must function positively. In the stress of 
battle, there must be no power failure. 

So Elliott deaerating heaters, serving in Uncle Sam’s fighting ships, must be—and 
are—as dependable in their performance as the very guns themselves. They help to 
win battles by heating boiler feedwater to the highest possible temperature and, by 
deaeration, preventing corrosion troubles in boilers, piping, and turbines. 

They help to win battles on land too. On the home front in the nation’s power 


plants, deaerating heaters have long been essential equipment. They are doing their 
part in the battle of production. 


ELLIOTT DEAERATING FEEDWATER HEATERS 


are working in steam plants of all kinds, ashore and 
afloat. They heat the water to the saturated tempera- 
ture of the steam supplied, at the same time accom- 
plishing the removal of corrosive gases. They are fully 
automatic, requiring no control or adjustment. They 
are the successful result of Elliott Company pioneering 
in the realm of deaeration beginning 24 years ago. 
Elliott engineers are glad to work with you today 
toward getting the best possible heat balance set-up 


for your plant. Full details and bulletin upon request. 





Elliott 400,000 Ib. per hour unit designed 

for operating pressure of 100 Ib. gage. 

One of several such units in a large 
utility plant. 


ELLIOTT Copan 


Deaerator and Heater Division 


JEANNETTE, PA. 
DISTRICT OFFICES IN PRINCIPAL CITIES 


TOWER AND PROCESS EQUIPMENT 


"NTRIFUGAL BLOWERS TUBE CLEANERS SUPERCHARGERS 
ONDENSERS STRAINERS FOR DIESEL ENGINES n-976 















Bailey Meter Control installed on gas-fired boilers in a Steel Mill Power 


BOILER METERS INTER GAGE! 
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without WASTE 
on OUTAGE 


Bailey Boiler Control Insures Safe Economi- 
cal Operation At High Rates of Steaming 


% Full capacity is obtained from a steam generating unit 
only when the many factors which enter into its operation 
and control are carefully coordinated and accurately main- 
tained at their optimum values. 


Care must be taken in approaching these optimum values 
since serious waste and danger of breakdown is likely to 
occur unless dependable measurements of the factors are 
made and continuous vigilance is exercised in their control. 


Blind efforts to increase boiler capacities by raising com- 
bustion efficiency may result in waste of fuel and in serious 
damage to boiler furnaces. 


High capacities may be safely and economically attained 
with the help of Bailey Boiler Control which continuously 
maintains the following factors at their optimum value: 


1. Steam pressure; to provide maximum turbine efficiency and 
to prevent waste through safety valves. 


2. Steam temperature; to provide maximum turbine efficiency 
and to prevent damage resulting from excessive temperatures. 


3. Fuel—Air Ratio; to keep to a minimum the volume of gases 
which must be moved through the boiler per unit of heat 
release, and to reduce excess air loss to a minimum without 
decreasing fuel economy or damaging furnace refractories. 


4. Feed water flow and level; to maintain a uniform heat demand 
and to avoid both “high” and “low” drum level. 


Bailey Meter Control serves the war effort by making it possible for 
power engineers to carry on with safety and economy at full capacity 
in spite of wartime scarcities. 


BAILEY METER COMPANY 
1036 IVANHOE ROAD ° CLEVELAND, OHIO 


Bailey Meter Company Limited, Montreal, Canada 





















































Me cOOT BLOWER fam 
| BEARING 


ELEMENT - 





for better boiler cleaning and 





longer blower element life... 


KEEP YOUR SOOT BLOWER 
BEARINGS LINED UP 
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DIAMOND POWER SPECIALTY CORP. 


DETROIT, MICHIGAN 
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TO INCREASE | 
BOILER CAPACITY 


More than 4,500 Foster 
Wheeler extended surface 
economizers have been 
designed, built and con- 
structed during the past 
23 years for all types of 
steam generators . . 
from HLR.T. boilers at 
100 Ib. pressure to 
750,000 Ib. per hr. steam 
generators operating at 
1600 Ib. pressure. Steam 
capacities have been in- 
creased an average of 
10% with the addition of 
economizers to existing 
units, 


FOSTER WHEELER CORPORATION, 165 BROADWAY, NEW YORK, N.Y. 
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Convection and radiant superheaters 
installed in existing boilers increase heat 
output, reduce steam consumption of 
prime movers, and decrease condensation 
losses in long steam lines. Separately fired 
types also available. Each Foster Wheeler 
superheater incorporates the engineering 
experience of more than 16,000 super- 
heater installations constructed during 
forty years. 





Furnace waterwalls present exten- 
sive radiant heat absorbing surface 
permitting high firing rates with in- 
creased boiler capacity; furnace tem- 
peratures are decreased and furnace 
life prolonged. The cooler furnace 
reduces maintenance problems and 
increases efficiency. 





@ Maximum “power for production" is today's goal of the boiler house opera- 
tor. Increased steam demands cannot be met by new boiler units because of 
material shortages. Steam capacities can be increased, however, more efficient 
steam generation obtained, and critical materials conserved by the addition of 
waterwalls, superheaters and economizers to existing boilers. 
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76% OVERALL EFFICIENCY 


with “Jittery” Load 


Without Heat Recovery Equipment 


HIS MONTH’S report on Taylor Stokers 

"TL oomes from a company whose products 

are fighting on every front. They obtain an 

overall efficiency of 75 to 76% with a rapidly 

fluctuating steam hammer load and without 
heat recovery equipment. 

The Taylor Stokers responsible for this 


performance are power dump stokers, de- 











1. RELIABILITY—the ability to operate with minimum outage 
and minimum standby equipment. 

2. CAPACITY—the ability to provide adequate prime capa- 
city ratings, with sufficient reserve capacity for emergencies. 


3. MAINTENANCE—the ability to operate continuously with 
minimum repair costs. 


4. FLEXIBILITY—the ability to follow the steam demand upward 
or downward ... quickly and without sacrificing efficiency. 


5. EFFICIENCY—the proved dollar efficiency (total cost of 
steam production) as shown by actual performance in similar 
installations, 


6. OPERATION—the ability to operate continuously, the num- 
ber and type of operations required, the ease of combustion 
adjustments, etc. 


7. ADAPTABILITY—the ability to meet special and limiting 
conditions, present and future—structural limitations, utiliza- 


JUDGE THE SELECTION OF FUEL FIRING EQUIPMENT BY THESE TWELVE POINTS 


signed to deliver 67,000 lbs. of steam per hour 7 


at 175 lbs. gauge, 377°F. steam temperature. 
These units, installed in 1942, burn West 
Virginia and Ohio coals. 

The company operates 8 other Taylor 
Stokers and has been a consistent purchaser 


since 1925. Only one conclusion can be drawn 


from this continued preference. 


tion of present equipment, growth and change of power 
service demands. 


8. FUEL FLEXIBILITY—the ability to burn efficiently and easily 
fuels from many sources having widely varying characteristics. 


9. REFUSE DISPOSAL—the ability to economically eliminate 
ash or refuse and the opportunities of disposal at low cost, 
no cost, or profit. 


10. STACK DISCHARGE—the practical elimination of “smoke 
nuisance” without special equipment. 


11. SPACE REQUIREMENTS—the ability to conform to exist- 
ing or future space limitations, to short and wide or long and 
narrow furnaces. Also the accessibility of component parts for 
maintenance and operation. 


12. OBSOLESCENCE — the adaptability of the equipment 
toward possible future modernization with minimum of com- 
plication and outage. 
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A-E-CO TAYLOR STOKERS 


LO-HED HOISTS 
HELE-SHAW FLUID POWER 
MARINE DECK AUXILIARIES 


COMPANY 
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WAR CONDITIONS 





POWER PROBLEMS 











Skilled operators being 
called for military service. 
Fewer experienced operators 
available for replacement. 
Inexperienced men to be 
trained. 


Transportation difficulties 
threaten curtailment of fuel 
shipments causing tempo- 
rary fuel shortages. 





Big increase in steam de- 
mand. Lack of generating 
capacity. New steam gene- 
rating equipment hard to get 
even with good priorities. 


All equipment operating at 
overload. No stand-by 
equipment. Replacement 
parts difficult to obtain. In- 
experienced operators. 





Power plants must be operated at 
maximum capacity and efficiency with 
fewer skilled operators who, at the 
same time, must aid in the training of 
new and inexperienced men. 


Emergency fuel must be obtained and 
stored. Available fuel must be burned 
at maximum efficiency to stretch pres- 


ent supply and to minimize haulage. 
Must be prepared to burn a substitute 
fuel if necessary. 





Every possible pound of steam must 
be squeezed from present generating 
units to meet new load demand. Pro- 
cess steam waste must be checked 
and held to a minimum. 









Maintenance and repairs must be taken 


care of promptly, in spite of a shortage 
of experienced maintenance men or 
difficulties in getting materials, in order 


to avoid major shut-downs. 
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_— the use of instru- 
ments and controls you may 


be able to increase your steam 


FOR SOLVING WARTIME 
POWER PLANT PROBLEMS 


supply just enough to get it 
over the peak. Republic engi- 
neers will be glad to consult 


with you. Write to us today. 









INSTRUMENTS 





BOILER CONTROLS 





PROCESS CONTROLS 








IMPROVE SUPERVISION 
Instruments provide operators 
with continuous indications of 
operating conditions. Permit cen- 
tralized supervision of all operat- 
ing factors. Provide continuous 
record of performance. 





CHECK LOSSES 

CO2 meters, draft gages and flue 
gas temperature recorders pro- 
vide a continuous check on com- 
bustion efficiency and preventable 
heat losses. Steam meters serve 
as a guide for the proper load 
distribution among boilers. 


CHECK STEAM WASTE 
Meters installed on main distribu- 
tion lines will immediately center 
attention on the department or 


unit using excessive amounts of 
steam. They provide the informa- 
tion needed to coordinate steam 
consumption with steam produc- 
tion. 


LOCATE TROUBLE SPOTS 
Instruments, by providing a check 
on the performance of various 
units, are invaluable in spotting 
potential trouble spots before they 
develop to a point where they re- 
quire extensive repairs and inter- 
fere with production. 





CONSERVE MANPOWER 
Automatic boiler controls, by per- 
forming the routine repetitive 
adjustments, free the operators 
for more important supervisory 
duties. 








SAVE FUEL 
Automatically maintain highest 
combustion efficiency by control- 
ling fuel and air input, in a fixed 
predetermined ratio, over the 
normal load range. Provide for 
changes in fuel characteristics and 
other operating factors. 


TEST EFFICIENCY 
Produce maximum steam output 
at test efficiency by maintaining 
constant steam pressure, maxi- 
mum combustion efficiency, con- 
stant and correct furnace draft 
and desired load division among 
boilers. 


REDUCE OUTAGES 
Correct boiler operation reduces 
outages. Boiler controls, by co- 
ordinating all operating factors, 
prevent the chain-of-events type 
of trouble that may lead to seri- 
ous shut-downs. 





STRETCH SKILL 
Automatically perform routine 
repetitive adjustments to main- 
tain desired conditions thereby 
enabling the operator to surper- 
vise the operation of a larger 
number of units. 


REDUCE WASTE 

For every pound of steam wasted 
and for each extra gallon of watar 
pumped, etc., a corresponding 
amount of fuel had to be con- 
sumed in the boiler room, Auto- 
matic controls reduce power 
waste and thereby save fuel. 


MORE STEAM 

By reducing the power consump- 
tion of pumps, compressors, 
dryers or other steam consum- 
ing units, through the use of 
automatic controls, you increase 
the effective capacity of your 
power plant. 


UNIFORM PERFORMANCE 
Maintain correct process condi- 
tions under continuous operation 
at peak capacity. When both 
operators and equipment are 
working at capacity close control 
is vital to prevent serious main- 
tenance outages. 











Republic Flow Meters Co. 


2222 Diversey Parkway ° Chicago, Illinois 
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Solid rounds of alloy steel for 75mm. gun-barrels are pierced on a pipe mill by J & L skilled workmen. 


COPYRIGHT 1943 — JONES & LAUGHLIN STEEL CORPORATION 


FROM AN ORIGINAL DRAWING BY ORISON MACPHERSON 


NEW PRODUCTION TEAM DELIVERS 
THE GUNS FOR VICTORY 


The new 75mm. gun, descendant of the famous 
French 75 of World War I, is winning victorious 
acclaim in this war for and by our armed forces. 
This powerful weapon is one of the keystones in 
the teamwork our armed forces are employing 
on the fighting front to defeat the enemy. 
Likewise on the industrial front it is teamwork 
that is producing these 75mm. gun-barrels at a 
fighting pace. The steel comes from a leading 
alloy steel manufacturer in the form of solid 
rounds eight feet long. At the Jones & Laughlin 
seamless tube mills, where oil country pipe is 
normally produced, these alloy steel rounds are 


Jones & LAUGHLIN STEEL CORPORATION BEAR 


PITTSBURGH, PENNSYLVANIA 
STERL 


CONTROLLED 


18 


QUALITY 


heated and pierced their full length. Next steps 
are upsetting (forging) the breech end and heat- 
treating by a famous bearing manufacturer. 
Final stage is the machining and rifling by a 
New England machine tool company. 

Four steps — four companies — each doing for 
Victory the thing best suited to its experience, 
skill and equipment. This is another example of 
war cooperation taking the place of competition 
in industry . . . of teamwork on the production 
fronts that matches the teamwork on the fight- 
ing fronts among our armed forces and those 
of our allies. 





: PITTSBURGH 
«WORKS 


ALIQUIPPA \ 
WORKS 
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“It’s Tops 


on Pumps: 
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When you do need new pumps—take a good look at the 
extra efficiency, ruggedness and long life built into Allis-Chalmers 
centrifugal pumps. . . the famous “Electrifugal’’ — and all types 
for every purpose. Meanwhile, let “Handbook for Wartime Care 
of Centrifugal Pumps” help you make present pumps last! ——> 
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YOUR TECHNICAL 
LIBRARY ISN'T 
COMPLETE UNTIL 
IT HAS A COPY OF 
ALLIS-CHALMERS’ 
GREAT NEW PUMP 
MAINTENANCE 
GUIDE. IT’S FREE 
—SEND TODAY! 


M*: BOOKS on pump care 
published before the war 


are seriously out of date today! 
Why? Pumps that used to work 
1800 hours a year now work as 
many as 8700 hours! For timely 
aid get “Handbook for Wartime 
Care of Centrifugal Pumps!” 


A pump is built, step by step, 
on paper. Tips and tables show 
how to diagnose, how to remedy 
trouble — apply to all makes of 
pumps. It’s Free! Tear out and 
mail order form below today! 


(See ecenecesceesasesss esas ams 


ALLIS-CHALMERS MFG. CO. 
Milwaukee, Wisconsin 
Gentlemen: 


Yes, I would like to receive free of charge a cone of your 
“Handbook for Wartime Care of Centrifugal Pumps”. 


(Name) 


(Title) 


(Company) 





{Street Address} 





A-1585-2 (City and State! 





~Scovill Tube News 





Vol. 1 


SCOVILL MANUFACTURING COMPANY, Waterbury, Conn. 


No. 8 





Choosing the Right Alloy for Long-Lived 
Condenser and Heat Exchanger Tubes 


Selection of Material 


The selection of the alloy for any 
particular service, will depend upon the 
conditions under which it must operate. 
The many factors which must be con- 
sidered in this connection have already 
been discussed. It is evident that each 
application of tubes in a condenser or 
heat exchanger is an individual problem 
which must be studied in detail before 
any specific recommendation can be 
made regarding the most economical and 
satisfactory tube material for use in the 
particular case. An investigation of this 
kind would cover not only a survey of 
all the known service conditions but 
would also take into consideration the 
alloy previously used and the type or 
form of corrosion previously experienced 
in the unit in question or in similar units 
operating under similar conditions. It is 
obvious that the subject can only be 
treated in a very general way without a 
consideration of all the essential facts 
which might apply to an individual case. 
The following information, therefore, 
is designed principally to give some in- 
dication of the conditions under which 
available condenser tube materials have 
given satisfactory service. In most cases 
it will be noted that two or more alloys 
may be used under a certain set of 
service conditions; in certain services, 
it is true that a rather wide choice of 
tube materials may be made without 
any appreciable difference in operating 
costs or service life. In other cases, where 
corrosion of some form is particularly 
severe, selection may be limited to one 
or possibly two of the more refractory 
materials. 


Muntz Metal: 

Nominal Composition, Copper 60%; 
Zinc 40%. Muntz metal tubes have been 
used extensively in both fresh and salt 
water service in steam condensers oper- 
ating at relatively low temperatures. 
Use at the present time is confined 
chiefly to steam condensers at inland 


29 





Scovill’s Analytical 
‘Service In Manuals’”’ 
Helps Many Firms Save 
Scarce Tube Metals 


Both before and after installation of 
condenser or heat exchanger tubes, 
success depends on expert knowledge 
of the exact interrelation of tube 
alloys with the service conditions. 
This article is part of Scovill’s con- 
“Tube News’ series; all 
preceding issues, dealing with tube 
manufacture, causes of corrosion, 
etc., are available on request, to- 
gether with Scovill’s up-to-date 
‘Condenser Tube Booklet” covering 
the broad range of problems bearing 
on tube life. Address, Scovill Manu- 
facturing Company, 17 Mill Street, 
Waterbury, Conn. 


tinuing 











stations with fresh circulating water 
from rivers, lakes or wells. Muntz metal 
also has good resistance to hydrogen 
sulphide and other active sulphur com- 
pounds but is seldom used in applica- 
tions where corrosion by such compounds 
is severe primarily because other factors, 
such as high temperature, high velocities, 
badly contaminated waters, etc., are 
usually active at the same time. Failure 
of Muntz metal tubes occurs usually 
as a result of gradual dezincification of 
the layer type. Muntz metal tubes in 
fresh water steam power plant installa- 
tions have had a service life of twenty 
years or more. 


Admiralty Metal: 


Nominal Composition, Copper 70%; 
Zinc 29%; Tin 1%. This alloy has excel- 
lent corrosion-resistant properties and 
is used widely in tube form in such 
diverse services as: steam condensers 
using fresh, salt, brackish or acid mine 





water for circulating purposes; heat ex- 
changers, coolers, etc., in oil refineries 
where corrosion from sulphur com- 
pounds, acids and contaminated waters 
may be very severe; feed water heaters, 
heat exchanger equipment in industrial 
processes, etc. Admiralty metal tubes 
are often used in apparatus operating at 
temperatures of 400°F. or higher al- 
though severe dezincification of the 
alloy may be experienced under certain 
service conditions at elevated tempera- 
tures. Admiralty metal has a tensile 
strength of approximately 50,000 pounds 
per square inch in the finished annealed 
condition, together with excellent duc- 
tility. The strength of the alloy is re- 
tained up to a temperature of approx- 
imately 300°C. (570°F.). 


Phosphorized Admiralty 
Metal: 


Nominal Composition, Copper 70%; 
Tin 1%; Phosphorous 0.03%; Zinc re- 
mainder. The addition of a very small 
percentage of phosphorus to admiralty 
metal increases the dezincification-re- 
sistance of the alloy to a marked degree 
without impairment of the excellent 
chemical and physical properties of the 
alloy. Phosphorized admiralty metal was 
developed, therefore, particularly for 
installations where severe dezincifica- 
tion of admiralty metal has been experi- 
enced or is anticipated. Combining as it 
does resistance to dezincification and 
resistance to corrosion by sulphur com- 
pounds, acids, contaminated fresh and 
salt waters, etc., phosphorized admiralty 
metal has found wide usage. 


Red Brass: 


Nominal Composition, Copper 85%: 
Zinc 15%. Red brass is sufficiently high 
in copper content so that it does not 
dezincify under normal service condi- 
tions; it is also not as susceptible to 
season cracking or stress-corrosion crack 
ing as brasses of lower copper content 


POWER @ August, !943 





of this < 
factoril; 
This all 
for use 
Sulphid 
pounds 


Deoxi 


Tube: 
content 
tions w! 
terial is 
to utiliz 
conduct 
lent resi 
fresh w< 
not usu: 
salt wat 
In the 

a stren 
pounds 

retain t 
200°C. « 


Arsen: 


Nomi 
Copper 
percentz 
copper 1 
mal con 
50%. Cx 
arsenica 
ing or 

against 

hardnes: 
material 
tility, a 
ical cor 
slightly 

corrosio 
corrosio: 
fresh w 
find the 
and hee 


THIS 
of Sec 





you g 
and h 


POW! 









ind combines favorable physical and 
chemical properties to make it a very 
grviceable alloy for many heat ex- 
changer installations. Red brass tubes 
have been used chiefly for service in 
contact with fresh waters although tubes 
of this alloy have also served very satis- 
factorily in uncontaminated salt water. 
This alloy is not generally recommended 
for use where corrosion by Hydrogen 
Sulphide or other active sulphur com- 
pounds is liable to be severe. 


Deoxidized Copper: 


Tubes of deoxidized copper (copper 
content 99.90%) are limited to applica- 
tions where the high purity of the ma- 
terial is essential or where it is necessary 
to utilize the high thermal and electrical 
conductivity of pure copper. It has excel- 
lent resistance to practically all types of 
fresh water and to many chemicals. It is 
not usually serviceable in contact with 
salt water or active sulphur compounds. 
In the hard-drawn temper copper has 
a strength of approximately 60,000 
pounds per square inch but it does not 
retain this strength at temperatures of 
200°C. or higher. 


Arsenical Coppers: 


Nominal Composition, Arsenic 0.35%; 
Copper balance. The alloying of a small 
percentage (0.15-0.50) of arsenic with 
copper reduces the electrical and ther- 
mal conductivity of the copper 25% to 
50%. Compared with deoxidized copper, 
arsenical copper has (1) a higher soften- 
ing or annealing temperature (300°C. 
against 200°C.), (2) increased strength, 
hardness and stiffness of cold drawn 
material with no impairment of duc- 
tility, a higher fatigue limit, etc. Arsen- 
ical copper has been reported to be 
slightly more resistant to atmospheric 
corrosion than copper and equally as 
corrosion-resistant as copper in salt or 
fresh waters. Arsenical copper tubes 
find their principal usage in condensers 
and heat exchangers using fresh circu- 











THIS IS NUMBER SIX in a Series 
of Scovill Advertisements to help 





you get longer life from condenser 
and heat exchanger tubes. 
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lating water; they are not usually recom- 
mended for service in contact with hy- 
drogen sulphide or other active sulphur 
compounds, with media carrying an 
appreciable percentage of organic acids, 
particularly in the presence of aig 
(oxygen) or with acid solutions of an 
oxidizing character, such as acid mine 
waters. Their chief advantages over 
deoxidized Copper for heat exchanger 
service are (1) greater strength, (2) bet- 
ter resistance to erosion and abrasion, 
and (3) higher softening temperature. 


Aluminum Brass: 


Nominal Composition, Copper 76%; 
Aluminum 2%; Zinc 22%. The addition 
of approximately 2.00% of Aluminum 
to Brass of the above copper content, 
improves the resistance of the resulting 
alloy very materially, particularly to 
corrosion by salt and brackish waters 
and to combined erosion and corrosion 
in salt water service. The excellent cor- 
rosion resistance of this depends upon 
the nature of the film which develops 
over the surface of the tube. In service, 
this surface film is of the desired proper- 
ties (thin, adherent, continuous, com- 
pact) to give excellent protection to the 
metal even under very severe water 
conditions; in addition the film is self- 
healing in case of a local breakdown, 
such as might occur through abrasion 
or erosion of the metal surface, making 
tubes of this alloy very serviceable in 
installations where tubes of other alloys 
might suffer rapid localized corrosion. 
Aluminum Brass tubes have been used 
quite extensively during the past ten 
years in marine condensers and in steam 
condensers of tidewater stations where 
relatively high velocities of the circulat- 
ing water, together with turbulence and 
air bubble impingement, have a particu- 
larly severe local wearing action on 
Admiralty metal and other brass tubes. 


70-30 Copper-Nickel : 

Nominal Composition, Copper 70%; 
Nickel 30%. Tubes of this alloy are used 
in heat exchanger equipment under con- 
ditions where severe wear and corrosion 
have been experienced,~particularly at 
elevated temperatures and at high ve- 
locity of the circulating media. Copper- 


Nickel tubes have given excellent service, 
for example, in ship condensers of the 
U. S. and British Navies, in steam con- 
densers of tidewater stations where 
brackish or salt circulating waters are 
very corrosive, in various oil refining 
units operating at relatively high tem- 
peratures and in contact with corrosive 
materials, etc. 70-30 Copper-Nickel com- 
bines excellent corrosion-resistant prop- 
erties with very favorable physical char- 
acteristics, such as high strength and 
extreme ductility. The strength of the 
alloy is retained even at relatively high 
temperatures. The thermal conductivity 
of this alloy is approximately one third 
that of Admiralty metal; actually, how- 
ever, the heat transfer coefficient of a 
new unit is reduced only slightly when 
Copper-Nickel tubes are used in place of 
Admiralty metal. Some designers of heat 
transfer equipment allow 5% more tube 
surface area when Copper-Nickel re- 
places Admiralty or other brass tubes. 
Copper-Nickel tubes are not subject to 
season cracking or stress corrosion crack- 
ing so they may be used with safety 
either in the finished annealed or hard 
drawn condition. The preference at this 
time is for finished annealed tubes. 


80-20 Copper-Nickel : 

Nominal Composition, Copper 80%; 
Nickel 20%. The Copper-Nickel alloy 
containing 20% nickel has similar phys- 
ical and chemical properties to the 
70-30 Copper-Nickel and is, therefore, 
used in the same type of service, i.e., in 
marine and tidewater steam condensers, 
in oil refining installation, etc. The cor- 
rosion-resistant properties of the alloy 
are not equal to those of the higher 
nickel alloy so that the 70-30 alloy is 
still generally used under extremely 
severe conditions. In many cases, how- 
ever, conditions may not be severe 
enough to justify the use of 70-30 Copper- 
Nickel and in such cases, 80-20 Copper- 
Nickel may give economical and satis- 


factory service. 
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SCOVILL CONDENSER TUBES 


ONE PRODUCT...THREE SERVICES 


— in Manuals...Service in Metals...Service in Men 
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Disc can be renewed in a jiffy. 


Simply unscrew locknut from 














disc holder, remove old disc 





and insert new one—reassem- 


.\AASAAASAN 


ble and the valve is ready for 


Ls 


use. Or better still, keep on 


hand some spare disc holders 





complete with discs — slip a 
dise holder and a new disc on 
the stem and remove the old 
disc from the holder when 


you have time. 


Ul Bull 


“N-M-D” (NON-METALLIC Disc) GLOBE, ANGLE AND CHECK VALVES 
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the Maintenance 


The scarcity of new valves these days places a 
premium on the lasting qualities and repairability 


of those you now have in service. 


Valves with a minimum of parts... that are easily 
accessible for cleaning and repairs ...that are 


made to such true tolerances that parts are inter- 





changeable in fact ...such valves give a plus 
Ask for Lunkenheimer Cat- 
value in time-saving and low-cost servicing. alog 78 and the Guide for 


selecting Valves, Boiler 

r P . Mountings and Lubricating 
Maintenance men who work with Lunkenheimer Devine. 

valves are receiving continual proof that simplicity 

of design means easier maintenance... they 

are getting better service longer, and doing a 


better job faster. 


The complete facilities of Lunkenheimer distribu- 


tors are at your service. They’ll help you get what 





you need and there’s one near you to serve you. 


~ aii, 


ESTABLISHED 1862 


| THE LUNKENHEIMER &: 


j —="“QUALITY’=— 
CINCINNATI, OHIO. U.S.A. 


NEW YORK CHICAGO 


BOSTON PHILADELPHIA 





EXPORT DEPT. 318-322 HUDSON ST., NEW YORK 


BRONZE, IRON, STEEL AND CORROSION RESISTANT ALLOY VALVES, 125 TO 2500 LB. S.P.; 
BOILER MOUNTINGS, LUBRICATING DEVICES, AIRCRAFT FITTINGS 


No. 8-24-42 
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Food for the guns, warheads for torpedoes, explosives 
for mines, bombs, grenades and mortar shells—on them 
our armed forces depend for Victory. They are our 
assurance of Liberty in a free world. 


We, at American Blower, are proud of our privilege 
to contribute muscles, machines and brains to the manu- 
facture of vital equipment for America’s giant Ammuni- 
tion Industry. Every facility we own is today in service 
for Victory. 


pone 


In the ammunition factories themselves and in the 
public utilities plants which feed them vital power, 
Mechanical Draft equipment and Fluid Drives buil: by 
American Blower are directly and indirectly playing an 
important part in the war effort. 


We have but one pledge—one purpose: 
To produce more and more so that the 
Axis powers of evil may perish from the 


Earth. 


AMERICAN BLOWER} 


AMERICAN BLOWER CORPORATION, DETROIT, MICH. 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONT. 


Division of /\MERICAN Radiator and Standard Sanitary Corporation 


For excellence 
in production. 


i 
ae 


Radial Blade H.E. Blowers with spark-proof wheels for circulat- 
ing explosive fumes in the manufacture of smokeless powder. 
Left, above, is a spark-proof wheel showing interior construction. 
Where men’s lives may depend upon it, American Blower 
apparatus is a safe choice. 

















MMUNITION INDUSTRY 



































Heavy Duty Sirocco Fan constructed throughout 
of stainless steel for circulating radiant and cor- 
rosive gases in the manufacture of SYNTHETIC 
TOLUENE. Insert (at left) shows construction of 
the Taper Bored Sirocco wheel used in this fan. 








The Seatless Blow-Off Valve ‘ 
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BECAUSE = - 
me — Wearand Cog wi 


Heat-treated steel! stem. 


Nitralloy Plunger and lower Fol- 
lower Gland. Brinell hardness 1100 
(upper Follower Gland, chromium 
plated steel). 


tt Cast Steel Body and Yoke. 


Laminated packing ring with stain- 
less steel reinforcing inserts. 


Alemite lubrication of Plunger (also 
for ball thrust bearings in yoke). 


Yoke Springs maintain required 
pressure on packing at all times. 





Standard in Over 12,000 Plants 


‘No Seat to Score & 
Wud, Scale and Dirt’ 


More than a quarter century ago, Yarway introduced 
their Seatless Blow-Off Valve and said—‘“No seat to 
score, wear and clog with mud, scale and dirt.” Power 
plant operators, harassed by continuous trouble and 
expense with conventional valves—welcomed the 
Yarway as the answer to their troubles . . . purchased 
them, watched them, standardized upon them. And 
the Yarway Seatless design, in a relatively short time, 
became the most widely preferred blow-off valve. 


Note ample space 
projections or pocke 
or sediment. 


Today, after a quarter century of service, it still holds 
that distinction. Sound fundamental design...coupled 
with continuous mechanical and metallurgical research 
anticipating ever-new service requirements . . . makes 
the highly improved Yarway Seatless Valve of today 
just as good insurance against blow-down trouble and TEND Sen 
i Fe a balanced valve 

expense in today’s plants as it was in the plants of of qnaunidin 
twenty-five years ago. 






; 
There is a Yarway Valve for every pressure and pur- F 
pose. Write for Catalog B-422 for pressures up to 400 4 


100 Mermaid Ave. Philadelphia 18, Pa. 





lbs. Catalog B-431 for higher pressures. 
YARNALL-WARING COMPANY 


BLOW-OFF VALVES | 
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Ps value 


When Republic ELECTRUNITE Boiler Tubes 
were first introduced, the skeptics said: “Time 
will tell!” 7 


They were right, because time—more than 
ten years of it—during which ELECTRUNITE 
has seen service in steam generating and heat 
transfer equipment of every type in prac- 
tically every branch of industry—has told 
boiler manufacturers and users the value of 
this boiler tube. 


Time has proved that ELECTRUNITE is safe, 
sound and economical. 


Time has demonstrated that ELECTRUNITE 
has the inherent ability to stand up in critical 
service for long periods of operation. 


Time has shown how ELECTRUNITE’S con- 
sistent uniformity of wall thickness, diameter, 
concentricity, strength, weight, ductility and 
scale-free surface cuts installation and main- 
tenance costs. 


Today, Republic ELECTRUNITE Tubes are 
adding further evidence of dependability to 
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this ten-year record through their perform- 
ance under the demands of war production. 


ELECTRUNITE meets the requirements of: 
American Society of Mechanical Engineers — 
A.S. M. E. Boiler Construction Code S-32. 


Association of American Railroads —A. A. R. 
Specification M-108. 


American Bureau of Shipping. 
Lloyd’s Register of Shipping. 
Refrigerating Machinery Association. 


U. S. Department of Commerce, Bureau of Marine 
Inspection and Navigation. 


U. S. Maritime Commission. 
U. S. Navy—Specifications 44-T-42 and 44-T-11. 


They also are covered by A.S.T. M. Specifications 
A-178, A-226, A-249, A-250 and A-214— and 
by Federal Specification WW-T-731. 


If you would like to know more about 
Republic ELECTRUNITE Tubes, write — 


REPUBLIC STEEL CORPORATION 
Steel and Tubes Division 


Sales Offices + Cleveland 8, Ohio 
GENERAL OFFICES 7 . CLEVELAND 1, OHIO 
Berger Manufacturing Division - Culvert Division 
Niles Steel Products Division « Union Drawn Steel Division 

Truscon Steel Company 
Export Department: Chrysler Builaing, New York 17, New York 





One Good Way to simplify MAINTENANCE RECORDS 











‘Unnecessary maintenance records are not only a nuisance in themselves—but they 
represent expended time—money and man-hours. One good way to cut down on the 
number of maintenance records you keep is to have equipment that requires little 


maintenance. That’s why so many Victory plant engineers are thankful that their 





Obsolete machinery foun- 
dations walls etc., are 
more quickly demolished 
when the crew is equipped 
with powerful Gardner- 
Denver B-72H Paving 
Breakers. The B-72H is a 
hard-hitting tool, deliver- 
ing slow, heavy blows. 





® 
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compressed air source is the rugged and reliable Gardner-Denver ‘“‘RX’”’ compressor. 


“‘RX”’ single-stage horizontal air compressors are staunch machines that take the 


24-hour day in stride—yet their horsepower requirements remain unusually low. 


THEIR HIGHER EFFICIENCY AND EXTRA DEPENDABILITY 
ARE THE RESULT OF DESIGN FEATURES LIKE THESE: 


1. Long service assured by rugged, dirt-free construction. 


2. Increased efficiency due to large and unrestricted valve and port areas and extra large 
water jackets. 


3. “Air-Cushioned,” silent Duo-Plate valves virtually eliminate valve breakage— actually 
become tighter with use. 


4. Air output automatically regulated to fit air needs. 


5. Easily adapted to any type of drive that fits your plant conditions. 


6. Built in capacities from 89 to 1292 cubic feet displacement per minute. 


Write for a descriptive gr 
bulletin containing com- 7 
plete specifications. 


cote oes. GQ WARDNER-DJENVER |: 


* 


Since 1859 fh = 
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| FA DY! Simplified Catalog 


of G-E Renewal Parts 


NOW, a single book—indexed for easy reference 
—can take the place of separate handbooks 
and bulletins for identifying and ordering 
most G-E renewal parts needed to keep 
your equipment in operation. With this 
book, you’ll find it easier to order genuine 
G-E parts by catalog number—saving 
time all along the line. 


For your copy, just mail the coupon. Even 
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HELPS GET PARTS FASTER 


though you don’t need it now, it may save 
precious hours in an emergency. General 


Electric Company, Schenectady, N. Y. 








General Electric Co., Section J 750-220 
Schenectady, N. Y. 


Yes, I want a copy of your new 96-page catalog 
‘“‘Renewal Parts and Supplies (GEA-638)"’ to help 
simplify ordering of genuine G-E parts. 


Name............... : 





Company. 


a ES 
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ONSERVATION of coal 

through steam saving is of 
vital necessity in the present emergency. 
Wasted steam represents not only a waste of 
resources, but of money, man-hours, and trans- 


portation miles that have gone into the produc- 
tion and distribution of coal. 


Make sure your steam lines are not slackers. 
Check over your equipment and see where Arm- 
strong traps can be used to advantage. 


NO STEAM LOSS — Whatever the load condi- 
tion, no steam can pass through the discharge 
orifice of an Armstrong trap, even though there 
is no condensate load. 


NO PRODUCTION LOSS from air and conden- 


sate, when Armstrong traps are used to remove 


them from process equipment. Another fuel 
saving! 


Armstrong traps have long been favorites in 
power, heating and process fields because of 
their simplicity, efficiency and dependability 
over long periods. An Armstrong Representative 
will be glad to tell you more about them and 
help you with your trapping problems. 


ARMSTRONG MACHINE WORKS BuT ITS JUST AS 
812 Maple Street + Three Rivers, Michigan SILLY TO HAVE 
TRAPS THAT LEAK iii 

Write for the Armstrong Cat- = —* 0” NO TRAPS 

alog, and the new Service , 

Guide showing plant mainte- 

nance men how to get the most 

out of steam traps. a 
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The new K type Navy blimp is able 
\ to fly at 80 miles per hour or to hover 

motionless over a lurking submarine. 
These airships have proved an efficient 
answer in protecting coastwise ship- 


ping against the undersea menace. 


es Guardian Gngel or THE CONVOY 


Swinging majestically over the convoy, the blimps are proving an effective answer to the 
TW elurelsl-Mul-llela-Maes yal diate MalohZ-M olla olgelaiicel MAN-Iilulliehi-to Mla maelah coh cMoMe [tle] gel-toR 

Able to scan the ocean for miles, able to see below the waves, able to hover over 
the slowest tanker, or to fly at many times the speed of the fastest wolf pack, these guardian 
angels of the fleet owe much of their effectiveness to the engines that power them. 

And in these Pratt and Whitney engines, as in every part of the ship, weight is a vital 
factor. To produce gears of the necessary lightness—of the extreme precision that this light- 
ness, coupled with tremendous horsepower, demands— meant a new conception in gear 
tle llUhiola tiga Kole loh MM lul-t1-Mel ole Meole-Mol-liile Ml olgelelUla-lo Mol mM neleli-M Ice MM Meluloraiile Me ollie 

The new manufacturing techniques, new production know-hows that make these light- 
cite lil Mmalle lind le-talifolaMel tole olelsi] 0) (Mai Mull-toliM o\-ti-1mm ol-lacoldiilelila-MelsleMela-toli-1m@e)el-Ieelilile 
efficiency when they are applied to peacetime. machines. 


FOOTE BROS. GEAR AND MACHINE CORPORATION «+ 5225 S. Western Boulevard, Chicago, Illinois 
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TO REDUCE KVA DEMAND 
OF RESISTANCE WELDERS 
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The Conco Engineering Works, Mendota, Ill., reduced the kva demand of this welder 


¥ 
3 it 
wip eet 


< 


from 150 kva to 54.6 kva by installing series capacitors (partly shown at left). A 
serious wiring and power-factor problem within the factory was solved, and a bad 
light flicker in town was eliminated. The capacitors added only 14 per cent to the 


installed cost of the welder. 


Welding loads present a problem 
to both resistance-welding machine 
users and utility companies. First, 
because the power demand is high, 
and the power factor is low. Second, 
the load is single phase, causing 
unbalance on polyphase systems. 
Third, the duty is highly intermit- 
tent, causing light flicker. 


Capacitors can be used in series 
with the primary of the welding 
transformer to reduce kva demand 
from the line by improving power 
factor to approximately unity. 
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@ More welding machines can be 
used on an existing feeder. 
@ Heavier welds are possible on 


the feeders where capacitors have 
been installed. 


@ Reduced interference with other 
welders on the same feeder. 


@ Welding machines can be in- 
stalled on feeders too small to 
supply the usual low-power-factor 
machines. 


@ Removal or lessening of the re- 
strictions sometimes required by 
power companies, 


@ Reduction of light flicker. 


GENERAL @ ELECTRIC 


Series-capacitor equip- 
ment for improving 
power factor of resist- 
ance-welding machines 


@ Smaller feeder and power-sup- 
ply equipment are needed for new 
welders. 


@ The necessity of running a sep- 
arate feeder for a welder can 
probably be avoided. 


® Special, low-impedance, power- 
supply transformers are not 
necessary. 


@ Long-throat machines will have 
practically the same kilowatt de- 
mand as short-throat machines. 


Application information can be 
obtained by asking for Bulletin GET- 
1134. For specific recommendations 
call your G-E representative. He'll be 
glad to help you. General Electric, 
Schenectady, N. Y. 


407-564-5700 
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CUBANO UA 


rUEL UNL A YEAR! 


As of July Ist, C-E orders for conversion installations 
represented an aggregate annual saving of well over 
200,000,000 gallons of oil. And this figure is based on 
conservative assumptions as to rates of operation and 
hours in service. 

What this means in the conservation of today’s most 
vital natural resource may be judged from the fact 
that the transportation of this quantity of oil would 
require about 20,000 tank cars, or, to put it another 
way, it represents the saving that would be achieved 
by converting some 135,000 average homes from oil 


to coal firing. 


All Types of Fuel Burning Equipment 


Although the big majority of these C-E conversion in- 
stallations consist of single-retort underfeed stokers, 
such as the Skelly, Type E and Low Ram, they include 
all the other types of C-E Stokers illustrated on the 
opposite page, as well as C-E Pulverized Coal Systems. 

This fact is emphasized because it reveals one of 
the chief advantages of calling on C-E to help you with 
your conversion problems. Like the hundreds of plants 
which have already taken this step, you will be sure 
of getting the best type of fuel burning equipment for 
ycur particular conditions. Why? Because C-E has the 
most extensive line of fuel burning equipment offered 


by any manufacturer and correspondingly broad ex- 
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perience ... experience based on the equipping of over 


5.000,000 boiler horsepower with stokers of all types. 


A Point to Remember 


And, if you are going to convert, here’s an important 
point to remember. Your coal burning installation can 
be a source of substantial saving to you not only for 
the duration but for many years thereafter. So don’t 
regard it as a temporary expedient but rather as a long- 
term investment that will yield you returns in direct 
proportion to the quality of the equipment you buy 
and its suitability for your plant. 

It may still be possible to complete your conversion 
before cold weather if you act now. Write, phone or 
wire C-E today. Your inquiry will be referred to the 
district office nearest you for immediate attention. 
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200 MADISON AVENUE, NEW YORK, N. Y. 
Canadian Associates 


COMBUSTION ENGINEERING CORPORATION, LIMITED 
Montreal °* Toronto * Winnipeg * Vancouver 




























Good Teamii 


Great Team! 
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ALLIS -CHALMERS MOTORS AND 


@* Using high-speed motors with Allis-Chalmers -‘Texrope 
Drives and single-speed motors with Allis-Chalmers Vari- 
Pitch Sheaves and Speed Changers has always been good 
practise. In time of war it’s a vital practise! 


@F Such combinations give sharply higher efficiencies— 
at lower cost in man-hours, money and materials! 


a Allis-Chalmers, only builder of both motors and V-belt 


drives, offers invaluable know-how in teaming them up. 





‘ ume i. 
G00 LBS, SAVED / 


with Texrope Drive will ably do the job 450 rpm 15 hp squirrel-cage motor, for the 450 rpm motor to 87.5% for the 
of a lower-speed, direct-connected motor example, 600 lb are saved. And you save 1800 rpm motor. The 1800 rpm motor 
—at lower cost in money and materials! well over $200 — with drive figured in! saves you over 30 kw/24 hr, day, 


i = | A | i y §: 
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In most applications, an 1800 rpm motor ? When you buy an 1800 rpm instead of 3 Note that efficiency rises from 79% for 


_ 
























in Peace... 


in Wartime! 


| TEXROPE DRIVES 











T's TIME to take a fresh look at 
I motor buying! See below how 
much you can save with high- and 
single-speed motors made flexible 
by Texrope Drives. 

Allis-Chalmers; builder of Lo- 
Maintenance Motors, originated 
the multiple V-belt drive and 
Vari-Pitch Sheaves . .. is the 
only manufacturer building both 
motors and V-belt drives. You 
benefit when you ask for — and 
get —the right combination of 
Lo-Maintenance Motor and Tex- 
rope Drive! 

Call on your nearby Allis- 
Chalmers district office for 
facts, figures and advice — or 
write direct to ALLIS-CHALMERS 
Mra. Co., Milwaukee 1, Wis. 

A 1627 











be had by changing from one size motor Sheave, you can increase or decrease Changer gives you infinite changes at 
sheave to another. Juggling complete speed by adjusting sheave diameter .. . the turn of a wheel — within 3.75 to 1. 


4 Infrequently needed speed changes can A With the Allis-Chalmers Vari-Pitch 5 Allis-Chalmers Vari-Pitch Speed 
drives, range is 1:1 to 7:1. obtaining an unbroken series of speeds! It’s compact, flexible, efficient! 








LO-MAINTENANCE MOTORS 
TEXROPE DRIVES 
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IDE-LAUNCHED with boilers and engines jn 
S stalled, and with steam up, this Libert ship 
is practically ready to sail. Furnishing pow er fog 
hundreds of Liberty ships in America’s wartime 
shipbuilding program is a vitally importa::t jo} 
of reciprocating engines. 


Afloat or ashore...whatever the operating 


temperature or pressure...reciprocating steam 
engines everywhere, both old and new, are main. 
tained at maximum efficiency...lubricated with 
Texaco Steam Cylinder Oil. 

Texaco Steam Cylinder Oils atomize complete. 
ly, adhere to cylinder walls, separate rapidly from 
the exhaust; assure quiet operation, low oil con- 
sumption. 


TUNE IN THE TEXACO STAR THEATRE EVERY SUNDAY NIGHT-© 
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So «ffective have Texaco lubricants proved that 
they are definitely preferred in many important 
felds, a few of which are listed in the panel. 

A Texaco Lubrication Engineer will gladly co- 


in 
hin 
for 


me 
operate in selecting the most efficient steam cylin- 


der oils for your plant...juse phone the nearest 
of more than 2300 Texaco distributing points in 
the 48 States, or write to The Texas Company, 
135 East 42nd Street, New York 17, N. Y. 
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THEY PREFER TEXACO 


* More revenue airline miles in the 
U. S. are flown with Texaco than with 
any other brand. 


* More buses, more bus lines and 
more bus-miles are lubricated and 
fueled with Texaco than with any 
other brand. 


* More stationary Diesel horsepower 
in the U. S. is lubricated with Texaco 
than with any other brand. 


* More Diesel horsepower on stream- 
lined trains in the VU. S. is lubricated 
with Texaco than with all other brands 
combined. 


* More locomotives and railroad cars 
in the U. S. are lubricated with Texaco 
than with any other brand. 








EMPTY DRUMS 


PROMPTLY 
4\ 
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Official U.S. Army and Navy Photos 


GARLOCK 
AT WAR... 


97.93% of all products now being 
manufactured by Garlock go to war. 
More than half of that production enters 
into implements of war—and the remainder 
represents materials used in the mainte- 
nance of war plants. THe GARLOCK ~ 
PackInc Company, PALMYRA, 

New York. 
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At Shaw, we are pleased to apply our —_—: 
skill, experience and full production time ys 
in prefabricating piping for war use. 
ole 


This Shaw Prefabricated Piping 
is used in plants producing the 
all-important Explosives, 100 
Octane Aviation Gasoline and 
Synthetic Rubber; is used in Lend 
Lease Power Plants and De- 
stroyer Escort Vessels. 


hte) Ahles 


President, 





50th Anniversary Year 
BENJAMIN F. SHAW COMPANY 


2nd & Lombard Streets Wilmington, Delaware 








These 


dead air cells 


saved a 


million dollars! 


You are not looking at a photo of 

the moon, but at a photomicro- 

graph of a pinch of Eagle Mineral 

Wool Insulation, whose structure 

permits retention of an infinite 
maze of tiny air cells—air cells being the most 
efficient insulation known to science! 

Not only one, but many millions of dollars 
have been saved to industry in recent years by 
the almost incredible efficiency of Eagle-Picher 
High Temperature Insulations which are made 
from Eagle Mineral Wool. 


Eagle Super “66” Plastic Insulation 


Most versatile insulation in the Eagle-Picher High 
Temperature line is Eagle Super “66” Plastic 
Insulation, an all-purpose cement. This product, 
for use on heated equipment up to 1800° F., 
trowels on easily, forming a tight one-piece coat. 


EAGLE-PICHER HIGH TEMPERATURE INSULATIONS 


Eagle Super “66” Plastic Insulation 
Eagle Supertemp Blocks 

Eagle L-T Felts 

Eagle Blankets 


High Thermal Efficiency 


This unique insulation combines “springy balls” 
of Mineral Wool with long asbestos fibres to 
make a cement of great pliability and resilience. 
Dry coverage is 50-55 sq. ft. 
1 thick per 100 Ibs. Shrinkage 2 
is negligible from wet to dry. BA\ S 
When used at temperatures up to Z, 

CA 


1200° F., Eagle Super “66” can 
be removed, remixed, reused! 


Combats Rust, Corrosion 


Furthermore — in itself non-corrosive, Eagle 
Super “66” actually helps prevent rust on the 
surface to which it’s applied. 


Write us for complete information on Eagle-Picher High Temper- 
ature Insulations, address Dept. P43. Current demand is great, 
but we are endeavoring to fill all orders without undue delay. 


Eagle Finishing Cements 
Eagle Loose Wool 

Eagle Insulseal 

Eagle Insul-stic 


THE EAGLE-PICHER LEAD COMPANY, Cincinnati, Ohio 
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FACTS YOU MAY NOT KNOW ABOUT EAGLE MINERAL WOOL INSULAT'On 
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MOLE $LERLEE LARD 


The severity of a short circuit depends largely 
on the capacity of the substation that feeds the 
circuit, NOT on the normal load on the circuit. 
To assure you of adequate interrupting capacity 


for even the most severe short circuits, G-E 





G-E drawout air circuit breakers are 
Properly rated—can be inspected 
quickly and safely—and need little 
maintenance throughout a long life. 


FOR DEPENDABLE PERFORMANCE— 


G-E air circuit breakers have positive- 
acting, dual-magnetic, overcurrent trips 
which provide time-delay protection for 
overloads (adjustable from 100 to 200 
per cent of the breaker rating), and in- 
stantaneous protection from short circuits. 
Silver-to-silver contacts, fast-acting arc 
quenchers, and generous current-carrying 
elements assure reliable operation. 


—AND EASY MAINTENANCE 


Drawout air circuit breakers, which roll in 
and out as easily as a file-cabinet drawer, 
can be inspected, tested, or replaced with 
another breaker quickly and safely. After 
a power interruption, a simple turn of the 
breaker handle quickly restores service. 
Air circuit breakers in your G-E unit sub- 
station assure an important saving in time 
and labor required for routine inspection 
and maintenance. 


If you need dependable load-center unit 


YOU CAN 
BE SURE 
OF YOUR 


load-center unit substations are built with prop- 
erly rated breakers. These are air circuit break- 
ers which have been co-ordinated—electrically, 
mechanically, and thermally—with the capacity 


of the substation and the system. 





substations in a hurry, or simply want 
more complete information, get in touch 
with the nearest G-E office, or write to 
General Electric, Schenectady, N. %. 


FOR D-C, TOO— 
RECTIFIER UNIT SUBSTATIONS 


Now you can have direct-current power at your 
load centers by running high-voltage a-c all the 
way, and converting to d-c with rectifier unit 
substations located at those centers. 


GENERAL @ ELECTRIC 


PO\VER © August, 1943 
























OFFERS COMPLETE COVERAGE 
OF MECHANICAL DRIVE TURBINES 
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Twelve Terry Solid Wheel Turbines, similar 
to the above unit, drive auxiliaries in the 
power house of an east coast refiner. They 
operate with steam at 625 lbs. pressure — 
700° Total Temperature. Eight of the mao- 
chines exhaust against 125 Ib. back pressure. 
Terry Solid Wheel Turbine with Top of Casing pone neil of Coase alle wens guutnnen bn FFE. 
Raised. Note the ruggedness and the ease — poe Y satisfactory - that as ” 
with which the interior parts can be inspected Pile 4B. er arged, duplicate Terry's were 
— one of the country's leading oil companies added. Bulletin 3-99. 

employs 308 of these units for driving various 

types of refinery pumps. Full details are 

available in Bulletin S-116. 


Axie 
onl 
units 
of 


THE TERRY STEAM TURBINE CO. 
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Axial Flow Impulse Terry Turbine — one of a complete line 
~—built with either two or three rows of blading. These 
units, like all Terry turbines, are the result of over 45 years 
of successful experience in the manufacture of turbine 
drives exclusively. Completely described in Bulletin $-107. 


1200 Horsepower Terry Multi-stage Turbine. 
Units of this type are employed extensively 
for driving large refinery pumps. The units 
may be designed for non-condensing, con- 
densing, mixed pressure, or bleeder opera- 
tion. _ a may be equipped with constant 
speed or variable speed governors, remote 
speed controls or with special governors to 
meet unusual requirements. Ask for Bulletin 


SR-114. 


T-1151 


TERRY SQUARE-HARTFORD, CONN. 
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Fig. 6003—-A Class 600-pound Cast 
Steel Gate Valve. Has flanged ends, 
outside screw rising stem, heavy bolted 
flanged yoke bonnet, and taper wedge 
solid disc. Available in sizes from 1” 
to 24’, inclusive. Made also with 
welding ends. 


Cradle of Industry — 
in the POWELL Line 


Because the design of the Powell Valve Engineer is cradled into 
practical, serviceable reality by the skilled hands and practiced 
eye of the Powell Pattern Maker... 

Because every POWELL Valve is nurtured from birth to installa- 
tion by an almost century-old organization, whose business is 
making valves—and valves only—for Industry . . . 

You buyers of valves are fully warranted in specifying POWELL 
Valves for all your flow control requirements, knowing that the 
POWELL name is your guaranty of pre-determined performance. 


The Wm. Powell Company 
Dependable Valves Since 1846 
Cincinnati, Ohio 
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The complete POWELL Line includes Globe, Angle, Gate, 
7 Check, Relief, Y, Non-Return and other types of valves in 
B bronze, iron, steel, pure metals and special alloys to meet the 

demands of all branches of Industry for DEPENDABLE 
FLOW CONTROL EQUIPMENT. 
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Fig. 241—A 125-pound Iron Body 
Bronze Mounted Globe Valve with 
flanged ends, outside screw rising stem, 
bolted flanged yoke and regrindable, 
renewable bronze seat and disc. Also 
available with screwed ends and in 
angle patterns. 


Fig. 3031—A Class 300-pound Cast 
Steel Globe Valve. Has flanged ends, 
outside screw rising stem, bolted flanged 
yoke bonnet, and plug type seat and 
disc. Made in sizes 2”’ to 10’’, inclusive. 
Also available in angle pattern. 


Fig. 1793 (Left)—This large size 125- 
pound Iron Body Bronze Mounted 
Gate Valve has flanged ends, outside 
screw rising stem and taper wedge solid 
disc. Sizes 2’ to 30’, inclusive. Also 
available with taper wedge double disc 
in sizes 2’’ to 10’’, inclusive (Fig. 1444.) 
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FEATURES THAT SAVE TIME! 
for Male PN 


DUPLICATE UNITS 


COMPLETE drawings, patterns, shop fixtures, etc., 
are on hand to duplicate any of the many modern 
Springfield steam generating units built in recent years. 
Capacities from 5,000 Ibs. to 450,000 Ibs. per hour, or 
more. Pressures from 75 lbs. to 750 Ibs., or higher. 
Springfield regularly takes contracts for complete steam 
generating units. 














Campldon 


/ 


® 





installations reveal that Springfield’s design 
and method of fabrication and erection has cy 
from 30 to 60 days off the time commonly required 
fur completion of the boiler installation. This 
important advantage is made possible by several 
faccors. 


* SHOP ASSEMBLED SECTIONS. Sections 
of 3” tubes rolled into rugged electric cast steel 
headers are assembled complete with baffles in our 
shop saving weeks or months in field construc. 
tion time, depending on the size of the units. Water 
walls are also shop assembled where field conditions 
permit. 

Each section is hydrostatically shop tested and 
inspected at pressure at least 50% over working 
pressure and never less than 500 Ibs. Springfield’s 
distinctive 4-tube grouping arrangement, combined 
with the sinuous headers gives each section rigidity 
and strength to withstand handling in shipping and 
in the field. Valuable time and labor savings, par- 
ticularly on shipments going into overseas locations. 


% COMPLETE 90% OF INSTALLATION 
BEFORE DRUM ARRIVES. Delays in getting 


steel plates for drums is a minimum retardant on 
Springfield jobs. The setting can be put in, tubes,} 
headers, water walls, auxiliaries installed—all before 
the drum arrives for connection. 


* SINGLE DRUM. A minimum amount of steel 
plate is diverted from shipbuilding and other urgent 
uses when the Springfield design is used. Cast steel, 
the material selected for turrets and hulls of 
newest Army tanks, has long been used by Spring-y 
field to produce better headers for boilers and 
water walls. With one size of straight boiler tube, 
Springfield averages about 1/16 fewer tube sizes 
than common bent tube boilers. 


*®& DELIVERY. Springfield shops are not loaded 
up with mass production of standardized boilers. 
Immediate attention can be given to units to meet 
the most special needs. Write, phone or wire for 
quotations. SPRINGFIELD BOILER CO.. 1953 
E. Capitol Ave., Springfield, III. 
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NICKEL AIDS THE FARM IMPLEMENT INDUSTRY 


to KEEP EM SERVING / 


America won a victory on the food front 
in 1942 with production that reached 
an all-time high. But even that wasn’t 
enough to feed a hungry, war-torn world. 
So this year’s objectives are higher. 


Farmers need mechanical equipment 
to produce food in winning quantities. 
Now, with the critical shortage of skilled 
farm labor, modern machinery becomes 
vitally important. 


Agricultural equipment engineers 
have steadily improved farm machin- 
ery, lowered costs, and educated users. 
Result: no nation’s farms were ever so 
fully mechanized as ours. And repair 
and service facilities have kept pace so 
farm equipment keeps working without 
excessive breakdowns or delays. 


The foresight of these engineers is 
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shown by their repeated specification 
of materials strengthened and tough- 
ened with Nickel. Their experience 
proves that a little Nickel goes a long 
way in the manufacture of parts that 
stay on the job... stressed parts that 
stand shock overloads. 


From tractor transmissions to plow 
discs, from cylinder liners to bull gears, 
Nickel teams up with other metals to 
assure the dependable performance of 
farm implement parts. 


For years, the technical staff of Inter- 
national Nickel has been privileged to 
cooperate with the engineers and pro- 
duction men who are responsible for 
such great achievement in the improve- 
ment of farm equipment... equipment 
now working at top speed to feed the 


United Nations. INCO’s staff of engi- 
neers and metallurgists offers counsel 
and data to all who seek assistance in 
the selection, fabrication and heat treat- 
ment of ferrous and non-ferrous metals. 


New Catalog C makes it easy 

for you to get Nickel litera- cE ats 
ture. It gives you capsule eter 
synopses of booklets and bul- 

letins on a wide variety of 
subjects — from industrial ap- 

plications to metallurgical 

data and working instruc- /~ ie 
tions. Why not send for your eee sted 
copy of Catalog C today? — 


‘ Nickel * 





New Catalog Index 





THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall st., New York 5,N. Y. 
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Exhaust temperatures of four Fair- 
banks Morse Diesels are accurately 
measured by Brown Pyrometers. 





THERMOCOVPFLE £.¢ 
SERIAL NG t2asce 





Right: Brown Diesel 
Thermocouple for 
long immersion. 


Below: Brown Diesel 
Thermocouple for 
short immersion. 





att 


The Brown Pyrometer 

is easily installed for 

any Diesel Engine serv- 

ice. Switch dial sup- 

plied for 6, 12 or 24 ; 

points. Brown Thermocouples in Cykhinder Exdeaust 
Headers of a 6 cylinder Diesel Engine. 


7BROWN DIESEL] 
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MAXIMUM EFFICIENCY IS ASSURED 
at Prince William Electric — 


HEN the Prince William Electric 

Cooperative put into service its new 
$200,000 Diesel generating plant, one of 
the major Rural Electrification Projects of 
the East was brought a long step toward 
completion. 


In selecting and arranging equipment, 
nothing was spared to make this plant a 
model of efficiency and ease of operation. 
Each of the four Fairbanks Morse Diesels 
are equipped with Brown Diesel Pyrome- 
ters for checking exhaust temperatures. 


A simple turn of the switch—a glance at 
the clear open dial—and instantly opera- 
tors have an accurate check on the meas- 
urement of the load and relative efficiency 
of each cylinder. Clearly marked, colored 
zones on the dial indicate whether tem- 
perature is high, normal or low. 

Compact and light in weight, the Brown 
Diesel Engine Pyrometer is built for 
rugged service — unaffected by vibration 


or adverse atmospheric conditions. The 
switch contacts are extra large to with- 
stand hard usage. 


Wherever Diesel Engines are used — in 
industry — in transportation — on the sea 
—in the air, Brown Pyrometers have 
earned the preference of exacting engi- 
neers and the leading builders of Diesel 
Engines, because of their accuracy, sim- 


plicity, ruggedness and dependability. 


The saving in fuel alone has repaid the 
investment for Brown Pyrometers in many 
cases. 


THE BROWN INSTRUMENT COM- 
PANY, 4490 Wayne Avenue, Philadel- 
phia, Pennsylvania, Division of Minne- 
apolis - Honeywell Regulator Company. 
Minneapolis, Minnesota. Offices in all 
principal cities. 119 Peter Street, Toronto, 
Canada. Wadsworth Road, Perivale, Mid- 
dlesex, England. Nybrokajen 7, Stock- 


holm, Sweden. 


ENGINE PYROMETER 
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It's easy to keep your EYE-HYEs 
working perfectly while our new 
production goes mainly to ships 


WIGH WATER LEVEL 
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NORMAL WATER LEVEL 

















LOW WATER LEVEL 














OURS may be one of the boiler rooms 

fortunately equipped with Reliance 
remote-reading EYE-HYE Gages. Their 
convenience, economy, safety and ex- 
tremely simple maintenance is appre- 
ciated by even the newer operators 
who have had no previous contact 
with this device. 

To get used to the eye-high con- 
venience and sharp, easily readable 
water level indication of EYE-HYE in- 
stead of the high-perched conventional 
water gage is a matter of minutes. To 
understand its principle of operation 
takes no long period of study. 

EYE-HYE embodies the design and 
action of a““U” tube manometer. The 
visible green indicating fluid is raised 


At left, the Unitemp, which 

maintains an even tempera- 

ture in both hydrostatic legs, 

thus assuring accuracy of the 

EYE-HYE under all condi- 

tions... At right, one model 
of the EYE-HYE. 





or lowered by a difference in hydro- 
static head pressure generated by ris- 
ing or lowering of water in the boiler. 
No deviation from accurate water level 
indication can occur, after correct in- 
stallation. After a period of time it may 
be necessary to blow down to eliminate 
sedimentation in tubes and valves — 
a simple operation. 


It’s interesting to wide-awake en- 
gineers to know the “workings” of the 
devices and controls they have to deal 
with. By means of the diagram repro- 
duced here, Reliance Bulletin 382-C 
explains EYE-HYE in detail. And Form 
425, shown on opposite page, not only 
covers installation procedure but gives 
full instructions for maintenance. 
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Indicator .@ 
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If your EYE-HYEs aren't as conven- 
ently located as you'd like, these 
installation kinks will help you 


HENEVER Reliance advertising has described the EYE-HYE for 
you, it has stressed flexibility of placement — that is, EYE-HYE 
can be placed at any convenient point, with very few restrictions. 


Since flexible tubing is the connecting medium, you can bend the 
tubes around corners, girders, piping, other equipment — running 
. them any reasonable distance 

from the drum to the location you select for the EYE-HYE. The gage 

window should be eye height, or about 5 feet from the floor. It can 
be placed on a wall, on a girder, on a specially constructed panel, 
or planned to fit flush on your instrument panel. 





If the present location of your EYE-HYE isn’t what you'd like, it’s 
no trick to change it. You can even place it above the boiler drum 
(more likely required for heater tanks and other vessels) if you 
follow simple rules. For the engineer who strives for efficiency 
and safety in locating wiring and piping, EYE-HYE’s connect- 
ing tubes can be run under the floor to reach 
instrument location. 


You may not know that two EYE-HYEs can 
be connected to the same drum, if two control 
stations are desirable. On some ocean going 
ships, forinstance, one EYE-HYE serves the boiler 
room, another provides an extra check in en- 
gine room or control gallery. 


If you have special problems of EYE-HYE location 
which do not seem to be explained here or in Form 
425, our engineers will gladly help you solve them. 
































OILER SAFETY DEVIcge 








_ THE RELIANCE GAUGE COLUMN CO.> 
oe Cleveland, Ohio : 
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Don’t have to say: 


“ANOTHER BOILER 
DOWN FOR REPAIRS” 


Time was when you would have taken 

a situation like this as ‘ ‘nevitable 
matter of course. { j ave ha 

the reserve capacity to make all the 
steam you nee ed. You had, of coul 

easily et replacement parts. le 

werent at W . Steel wasn't on 

ay, a tube failure 

boiler down 

ay in war pro- 

to let it hap- 

pen. It won ant has “pre- 

ventive care. 
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Clearly ... You can’t have your cake and eat it. 


Materials shortage makes 


OTHING could be plainer. With everything made 

from steel next to impossible to get, you're faced 

right now with a repair parts problem. There's only one 

way out—you’ve got to make the most of everything you 

have. You’ve got to keep it working. It’s become a war- 
time “must.” 

. if Hall Boiler Plant Service had been ex- 
pressly created to help you in this situation it 
couldn’t have been better designed for the task. 

For Hall Service is definitely designed to give “pre- 
ventive care.” It works on the principle that when the 
right things are done at the right time, boiler troubles 
will be caught before they get a start. Many repairs won't 
be needed. Scale, corrosion, carryover and embrittle- 
ment, the ever-present enemies of steam output, will be 
kept under perpetual control. 

Che origin of this service dates back to World War L. 
Old-timers in the power field don’t need to be reminded 
of the appalling situation they faced when real “pre- 
ventive remedies” for boiler ills were practically un- 
known. It was Hall research, born of this need, in 1922, 
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replacement a headache. 


which has since paid rich dividends to American indus- 
tries. Not a high-pressure boiler in use today fails to bene- 
fit from it, not a low-pressure boiler to which its benefits 
are not equally available. 

No ordinary routine comprises a Hall Field Engineer’s 
work. In close cooperation with the power plant opera- 
tor every possible avenue for trouble from water is 
watched. A system is set up which, if properly followed, 
reduces boiler outages therefrom to a positive minimum. 
Continuous peak steam production is a practical cer- 
tainty. 

If you have been, or may soon be facing the inevitable 
penalty of pushing your equipment to the limit, this is 
the time to find out what Hall Service is accomplishing 
in hundreds of America’s war industries. Write, phone 
or wire. 


HALL LABORATORIES, INC., HAGAN BLDG., PITTSBURGH, PA. 





HALL SERVICE IN A NUTSHELL 


At your immediate disposal are placed the technical 
knowledge and facilities of the pioneering leaders in 
scientific boiler water conditioning. 

In addition, with your full cooperation, Hall Service: 

. Minimizes boiler outages caused by water. 

. Helps maintain highest efficiency. 

. Establishes non-embrittling water. 

. Minimizes carryover. 

. Prevents corrosion in boilers and associated equipment. 


. Prevents deposition in water lines and cooling systems. 
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De Laval water turbine 
and pump set 


The De Laval Water Turbine and Centrifugal Pump set here shown is located in a room 
beneath one corner of the Public Library, 40th St. and Fifth Avenue, New York City. At 
full capacity the water turbine, receiving 20,800 g.p.m. of Catskill water under 210 ft. 
head and discharging to its distribution system against 120 ft. head, drives a pump oper- 
ating at 560 r.p.m., which delivers 21,000 g.p.m. of Croton water to its distribution system 


against 100 ft. head. The positive head at the suction nozzle is 35 ft. and 392 hp. is 
delivered by the water turbine. 





The speed of the unit is automatically regulated by a hydraulically operated throttle 
valve in the turbine discharge line, actuated by the pressure therein. No particular attention 
is necessary other than occasional inspection of the lubricating system. 


De Laval engineers will gladly help in solving your pumping problems. _ 


\ , 7 
chit; 
>tttiin /u Ls Gm CA 
TRENTON, A.J. 
MANUFACTURERS OF TURBINES STEAM, HYDRAULIC: PUMPS CENTRIFUGAL, CLOGLESS 
ROTARY DISPLACEMENT, MOTOR-MOUNTED, MIXED-FLOW, PROPELLER: PRIMING SYSTEMS ; 


CENTRIFUGAL BLOWERS and COMPRESSORS GEARS WORM HELICAL» ond FLEXIBLE COUPLINGS 
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FROM 100 TO 5000 HORSEPOWER~— Type M 
multi-stage turbines, 1000 to 5500 rpm, for inlet 
pressures through 650 lb. ga., total temperatures 


through 750° F., and exhaust pressure through 
200 lb. ga. 


CONDENSING OR NON-CONDENSING— Heat 
balance problems are simplified, since any of these 
Westinghouse turbines can be built to operate 
condensing or non-condensing. 


SAFE—Dangerous overspeeding is prevented. 
Types C and CH turbines have Dual Protection, 
which actuates both the governor valve and the 


DIRECT-CONNECTED — Type C-20 single-stage turbine, 
showing Dual Protection against overspeed. 
When overspeed occurs, both the 
governor valve (1) and the 
butterfly valve (2) are trip- 
ped simultaneously. 


ecm \ = 


Sagi 





butterfly valve at the same time in event of over 
speed. Trip lever is sparkless, with a Micarta insert. 


ECONOMICAL—Blading proportions are the 
result of extensive research. Blade pitch is uniform. 
Blade shrouding is made conical to approximate 
the steam expansion characteristic. Nozzle dimen- 
sions are accurate. All this adds up to maximum 
steam economy. 


RELIABLE—Fully protected against corrosion 
and erosion. Blades and shrouds are chrome-alloy. 
There is no soft packing on the inlet valve stem 
hence, no sticking. 













SEND FOR 
THE BOOK YOU WANT 


Booklet 2230 on Type C 
single-stage turbines. Folder 
8574 on Type CH heavy- 
duty turbines. Booklet 2278 
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on reduction gears. Y 





WESTINGHOUSE STEAM EQUIPMENT 
FOR REFINERIES INCLUDES: 


Turbine-generators. Mechanical-drive 


\ turbines. Reduction gears. Condens- 
\ ers. Feed water heaters. Air ejectors 
\ for condensers and process. Vacuum- 


cooling equipment. 














FOR BUTADIENE, STYRENE AND 
HIGH OCTANE GAS PLANTS 


WESTINGHOUSE HAS THE RIGHT 
TURBINES FOR STEAM DRIVE 
ECONOMY IN ANY APPLICATION 


ECONOMY AND EFFICIENCY of power in any re- 
finery depend to a large extent on proper heat balance. 
That is why engineers and contractors who plan and 
build refineries insist on selecting co-ordinated steam 
turbine drives. These drives must deliver the required 
horsepower at the right rpm for pumps and other driven 
equipment, using available high pressure steam, and 
exhausting at reduced pressure to supply the demands 
: of process and heating. And that is why more and more 
GEARED—Type M multi-stage turbine, with close-coupled refineries are coming to Steam Headquarters for their 
reduction gear, driving a pump in an Iraq refinery. One of turbines. Whatever the variation in size or process, 
seventeen Westinghouse turbines installed. Westinghouse has a complete line of turbines and 

related steam equipment that will help solve refinery 
MULTI-STAGE — Type M turbine, with hydraulic orifice heat balance problems. 
ee eee => FLEXIBILITY OF APPLICATION is possible, because 
= the Westinghouse line includes: (1) single-stage turbines 
for average efficiencies, and multi-stage turbines for 
greater steam economy; (2) condensing or non-condens- 
ing units; (3) suitable governors to provide any required 
quality of speed regulation; (4) reduction gears to make 
possible efficient turbine speeds with the right rpm for 
driven equipment; and (5) low-level jet, barometric or 
surface condensers with co-ordinated auxiliaries. 


FROM 5 TO 1500 HORSEPOWER —Standard Type 
C turbines 1000 to 5000 rpm, with inlet pressures 
through 600 lb. ga., total temperature through 750° F., 
and back pressures through 50 lb. ga. 


FROM 50 TO 2000 HORSEPOWER—Type CH 
heavy-duty, single-stage turbines, 1000 to 4500 rpm, 
with inlet pressures through 1500 lb. ga., total tempera- 


ture through 950° F., and exhaust pressure through 


300 lb. ga. 
SINGLE-STAGE — Type C-25 turbine driving a charging J-50433 
pump in a southwestern refinery. 





















Westi ghouse W): 


PLANTS IN 25 CITIES 


OFFICES EVERYWHERE —s 





STEAM HEADQUARTERS 








Every maintenance man has his 
own individual problems, but 
there’s one that’s universal—main- 
taining steam return lines, which 
are always exposed to severe 
corrosion. 

The condensate itself attempts 
to dissolve any material it touches. 
Carbon dioxide, released in the 
boiler and carried over with the 
steam, forms an extremely active 
acid . . . and difficulties from this 
source are often increased through 
certain feed-water treatments. 
Finally, oxygen is frequently pres- 
ent in harmful amounts. . . espe- 


Corrosion 
costs you more than 


Wrought Iron 


62 





cially in vacuum systems. These 
add up, generally, to vicious attack 
on the steam return lines, and 
troubles for the engineer. 

Ordinarily it is undesirable to 
make ‘“‘blanket’’ recommendations 
without careful preliminary study 
of the local conditions. But in the 
case of steam return lines, black 
wrought iron has been used in so 
many applications with such uni- 
form success that sound engineer- 
ing permits a flat ‘‘OK.” 

Any comprehensive listing of 
wrought iron service records is out 
of the question . . . but if you are 





that BYERS 
WROUGHT IRON 


helps to solve 


currently repairing any steam re 
turn lines, or contemplating any 
new construction, our Engineering 
Service Department will be glad 
to give you case histories. Ask, 
also, for a copy of our technical 
bulletin, ‘Wrought Iron for Piping 
Systems,’’ which contains some 
helpful information on the genera! 
subject of corrosion, and how to 
combat it. 

A. M. Byers Company. Estab- 
lished 1864. Offices in Pittsburgh, 
Boston, New York, Philadelphia, 
Washington, Chicago, St. Louis, 
Houston, Seattle, San Francisco. 


BYERS 
GENUINE WROUGHT IRON 
TUBULAR AND HOT ROLLED PRODUCTS 
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Management 


— Heart of America’s Industrial Progress 


In Peace and War, Management Men and Methods Steer 


Production on a Stead yU pward Course 








_ the Allied armada of 2,000 ships, protected by a vast 
umbrella of planes, struck the coast of Sicily, Axis leaders 
mce more had reason to wonder how “that decadent, pleasure 
ling America” had swung from the manufacture of automobiles, 
wetrigerators and costume jewelry to equipments of war, and had 
out-produced such mighty plants as the Krupp, the Fiat and the 
Skoda works — and had done it so quickly. 

America at war is in the lead just as it has led a world at 
peace. Super-performing planes are taking to the air at the present 
rate of nearly 100,000 per year. Ships, to carry the war to our 
enemies, slide down the ways at the rate of two a day. ‘Tanks, 
tracks, guns, ammunition are pouring out of our “peace” plants 
in far greater volume than the entire Axis effort can possibly 
equal. War expenditures in 1943 alone will reach the staggering 
figure of approximately $$3,000,000,000 — an amount cqual to 
ur entire national income for 1929. Added to this is the rock 
bottom output of essential civilian goods—a very considerable 
item. 

This unprecedented production is taking place while some 
000,000 men and women, those physically best equipped, have 
been called to the armed forces. Many of them were taken from 
industry, and their loss could be repaired only by more efficient 
equipment and more effective methods. 

Rigorous training programs had to be superimposed upon 
any other abnormal problems facing industry in its high-speed 
onversion from stoves to boats; from printing machines to guns; 
fom automobiles to airplane engines; from fishing tackle to 
mb sights. 

This phenomenal task was further complicated by the need 
tor rapid expansion. A modest machine tool industry had to be 
xpanded to handle a volume many times its normal capacity. 
Steel production had to be increased by 20°%, and that of alumi 
ium and magnesium multiplicd over and over. From almost nil, 
the demand for high octane gasoline soared to unbelievable quan 
tities. ‘The creation of synthetic rubber and electronic industries 
is necessary almost overnight. 

Who deserves credit for these accomplishments? All industry! 
Ihe engineers, chemists, designers, skilled workers, common 
borers. Rut over and above all it belongs to management. 

In industry it is mandatory to have a directive force to co 
ndinate the efforts of men in the use of materials and the 
pplication of power toward the production of goods and services. 
lhe application of this directive force is the function of manage 
lent, aud only because we had today’s kind of management were 
¢ able to transform ourselves, almost overnight, from a peace 
mg nation to the world’s greatest producer of implements of 
war. As a nation, we had been preparing for a long time to play 
lit part in world affairs. ‘This preparation, certainly not planned 


for today’s objectives but none the less effective, began some four 
decadk igo. 





With the advent of the twenticth century, the character of 
industry in the United States, and, therefore, the character of 
American living, began to change. Scientific management was 
born. Frederick W. ‘laylor brought into focus and showed how 
to use effectively those processes and procedures upon which our 
present-day mass production is based. He was followed by Har 
rington Emerson, who made the industrial world acquainted 
with efficiency in manufacture and the remarkable progress to be 
gained therefrom in the ficld of production, with its consequent 
price reductions and wider distribution of industry’s products. 
There followed, in industry, an alert management, a capable 
management, a management with vision. Without it, the work 
of ‘Taylor and Emerson would have gone for naught. 

It is because of this early work of management — and the ex 
traordinary developments it produced — that the country as a 
whole, and particularly those employed in industry, were not 
over-awed by the seemingly impossible job of quick conversion 
to all-out war production. But let us look back four decades and 
examine some of those preparatory accomplishments which have 
proven so vital to the progress and welfare of the nation. 

From 1900 to 1939 (the last pre-war vear), total employment 
of all kinds increased 52 per cent; in the manufacturing imdustrics 
alone the increase was $4 per cent. The nation became definitely 
industrial. 

In 1900 the average wage earner was able to spend only 20.2 
per cent of his income for things other than necessities; in 1930 
his buying power for non-essentials had increased to 34.8 per 
cent. The average man acquired confidence in what industry 
could do. 

In 1900 the average work weck was 56 hours; in 1930 it was 
48 hours. The burden of production was being transferred from 
man to machine. 

In 1939 the United States possessed 30 per cent of the world’s 
railroads, 72 per cent of its automobiles, 49 per cent of its tele 
phones. The nation’s production equipment had grown to for 
midable proportions. 

In 1939 nearly half of the families in the United States owned 
their own homes, 64 million individuals carricd life insurance 
policies and 45 million had savings accounts. National income 
had increased 300 per cent from 1900 and during the same 
period the proportion of national income paid out in salaries and 
wages increased from 58 to 70 per cent. And in less than this 
period (1914-1939) the purchasing power of the wage rate in 
creased by 60 per cent. There had been evolved the kind of 
living for which men will work — and fight. 

Since 1900, factories increased their output of goods from 
$11,000,000,000 to $60,000,000,000 in 1939. "This increase of 
nearly 450 per cent was accomplished while the country’s pop 
ulation rose only 60 per cent. In this same span of years, tech 
nological developments and improvements in methods had 











increased the value added by manufacture per wage carner by 
200 per cent, and the horsepower per factory worker had been 
multiplied by 242. The nation’s production plant was ready to 
assume its gigantic wartime job. 

During this period of industrial and national evolution, manage- 
ment itself had changed. Prior to the advent of scientific manage- 
ment, our goods and services were the product of several kinds of 
directive activities, varying from the strictly paternalistic to the 
ruthless. ‘There was little conception of the responsibility that 
industry now broadly acknowledges — the responsibility of trustee- 
ship in the interest of stockholders, employees and the public — 
specifically; in the interest of our national economy — gencrally. 
Acceptance of this stewardship is acceptance, also, of the belief 
that, in the long run, no industry, and no unit of industry, that 
does not serve society can live. 

Have the actions of management caused the times to change? 
Or has an alert management been 
successful only because it has 








our actual output of $97,000,000,000 worth of goods and 
in 1940 when gainful employment was 46,000,000, 

These future jobs will be done if industry’s management js not 
too much hampered by government management. Manag. ment 
in industry performs its function in the field of doing things, 
Management in government performs its function in the ficld of 
regulating things. The best cooperation of the two kinds of man- 
agement will be necessary in the postwar period. Certainly, too 
much of the regulatory kind will interfere seriously with the kind 
that does things. 

Industrial management must improve, too. If it is too selfish, 
if it does not recognize definitely the trusteeship inherent in its 
job, if it does not understand and live up to its social responsi- 
bilities, then it will be risking all for which we are fighting. The 
following suggestions are made to indicate the direction that 
management’s self-improvement can take. 

Evolution in management has 
been too slow in some respects, 


vices 








changed with the times? Certain- 
ly, the industrial concern of 1900 
would not thrive under the con- 
ditions of today. Just as certainly 
the new things that industry has 
in store for a waiting postwar 
world will have a far-reaching 
effect upon the times. 
Management today seldom 
owns the factory or the business 
it manages. It is hired to perform 
the coordinating, directive func- 
tions. It is free to change — of 
itself, or with the times. Man- 
agement therefore exercises its 
power through leadership in exe- 





This is the fourteenth of a series of edito- 
rials appearing monthly in all McGraw- 
Hill publications, reaching more than 
one and one-half million readers. They 
are dedicated to the purpose of telling 
the part that each industry is playing in 
the war effort and of informing the pub- 
lic on the magnificent war- production ac- 
com plishments of America’s industries. 


Management in industry has been 
too prone to see the advantages 
in technological development 
while being blind to its evils. 
Looking at industry and social 
progress as a whole, there can be 
no doubt as to the value of tech- 
nological improvement. It creates 
jobs. It elevates the standard of 
living. But that economic fact is 
of no satisfaction to the individual 
who loses his job because a new 
machine or a new method te- 
quired one less man. By and large, 
this is an evil that management 
can do something about. 











cuting ideas . . . not through 
ownership. 

Good management can be sustained only in an environment 
sympathetic to its aims. It has an undeniable obligation to society, 
because it must be a compatible part of the social structure or be 
rejected by that structure as a whole. 

An environment sympathetic to its aims means, also, that in- 
dustry, in the very serious reconstruction period ahead, will not 
be at full effectiveness if it is subjected to attacks by government 
no matter what the underlying reasons may be — over-zealous 
devotion to a cause, lack of understanding or just plain politics. 
It was to industry — to industrial management — that the govern- 
ment turned when our existence as a free nation was threatened; 
it is to industrial management that government must turn in 
order to win the peace. 

This statement is made in the sincere conviction that what 
has made America strong is industry’s ability to produce con- 
sistently more and more goods and services for more and more 
people. It is only by actually creating them that we built up our 
stockpiles of the necessities of life. And it is only by creating 
them that we can have more of those things that make life 
worth while. These become available to more people as industry 
succeeds in getting greater output of goods and services for a given 
input of human energy, materials and power. 

And what of the physical jobs ahead? In this country alone, 
there will be an immense demand upon industry to supply the 
things people have been unable to purchase during the war. 
‘Today the nation is wearing out not only its automobiles, re- 
frigerators, vacuum cleaners and radios, but its very houses, its 
roads, railroads, and airline equipment. It is saving its money 
while whetting its appetite. Truly, the calls the American people 
will make upon industry in the postwar period will be many 
and insistent. 

This demand can be viewed in another light. Economists say 
there will be 56,000,000 persons secking gainful employment 
after the war. ‘The Committee for Economic Development has 
estimated that $140,000,000,000 worth of goods and services 
will be required each year for those people. Compare that with 





Management has been too 

careless of its opportunities with 

regard to labor. On that account the pendulum of social readjust- 

ment has swung too far. Labor has been given extensive privilege 
without corresponding responsibility. 

Industrial management has been too slow to abandon its policy 
of letting the buyer beware. As a result of this, industry today 
is over-regulated. 

Management has been too slow in recognizing its responsibility 
to promote the economic philosophy that a society cannot have 
for consumption what it does not produce. A companion edu- 
cational item too long neglected is management’s obligation in 
the field of public relations. 

In these years since 1900, industrial management has been 
growing. Perhaps many of its experiences have been but growing 
pains. Management has learned, among other things, the abso- 
lutely vital need for capital at the right time and in the right 
amount. It has learned to use some of its earnings as “seed- 
moncy” in the introduction of new products and the use of new 
processes. It has learned to invest more and more in research. 
It has learned of the interdependence of industry and agriculture. 
And it has learned much about the eternal triangle of industry, 
labor and government. 

With such a history and such experiences behind it, I have 
every faith that management is going ahead to even more glorious 
accomplishments in the winning of the war, and I believe that 
its peacetime accomplishments to come are beyond the predic 
tion of any of us — even management itself. 








President, McGraw-Hill Publishing Company, Inc. 
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Practical Guide to Accurate Metering 


N PAGE 87 the reader will find an eight-page 
manual on flowmeters—how to install them 
correctly and keep them accurate. Working closely 
with the editors, the author has achieved an in- 
tensely practical presentation. With no waste words 
he tells how to prevent and cure meter ills to the 
end that the flow charts of America’s central sta- 
tions, institutions and industrial plants may do a 
100% job for today’s War and tomorrow’s Peace. 
In the switch from the peacetime pursuit of dol- 
lar economy to wartime concentration on produc- 
tion, flowmeters have again proved their versatility. 
When good service at minimum cost was the prime 
job, they did it so well they paid out in a year or 
two, often less. And when all-out war production 
called for more kilowatts, more steam, water and 
compressed air, yet restricted the purchase of new 
units to make these services, meters again came to 
the rescue. They helped the power engineer stretch 
the capacity of his existing units to keep the wheels 
of industry turning. 

The battle of the meters in the power field was 
fought and won long ago. Today their advantages 
in war and peace are taken for granted. Too much 
so, in fact, so let’s remind ourselves again of what 
they can do for us if rightly selected, applied, main- 
tained and used: 


Meters keep score on the efficiency of power 
units. Without this score sheet the engineer can’t 
play the game right. 

Meters on service generating equipment save 
fuel dollars and electrical dollars. 

Meters also increase effective capacity by cutting 
waste in generation and application. This saves 
investment dollars. 

In two- and three-shift plant operation, meter 
records protect faithful operators from unfair criti- 
cism, and put the finger on bluffers and loafers. 

When equipment performance starts to limp be- 
cause of accumulating scale, soot, leaks or dirt, 
meters detect the decline long before the trained 
operator would notice it. Thus many dollars are 
saved by early correction. 

If the real trouble is equipment decrepitude, 
that fact too is revealed by meters, which thereby 
become a safe guide to modernization. 

Departmental distribution meters on power serv- 
ices permit finding the true cost of manufactured 
products. At the same time they penalize wasteful 
consumption and promote thrift. 

All these benefits meters bring to the plant, the 
owner and the engineer if, the instruments are 
rightly selected, installed and maintained to give 
correct readings. Pages 87 to 94 tell how. 














Fig. 1—(Right) This amplidyne motor- 
generator set consisting of a 5-hp 1750-gpm 
squirrel-cage induction motor and a 3-kw 
250-y amplidyne generator 


Fig. 2—(Opposite page) Hot-strip steel 
mill uses amplidyne exciter for constant- 
tension automatic control of strip as it is 
wound in a roll by the reel 
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AMPLIDYNE 





P AN AMPLIDYNE (amplifying dynamo) 
is a separately excited de generator, 
usually driven by a squirrel-cage motor, 
as in Fig. 1, and may be used as an 
amplifier, a regulator or an exciter. 
Everything else being equal, the ampli- 
dyne requires only about 0.01 of the 
field excitation watts and responds 50 
times faster than a comparable de gen- 
erator of conventional design. The lat- 
ter requires about 2.5 sec to reach 90% 
of full-load volts, while the amplidyne 
needs only about 0.05 sec. Fig. 3 to 6 
explain the operation of this machine. 

Fig. 3 shows schematically a conven- 
tional 2-pole de generator of, say, 10-kw 
capacity driven at constant speed. For 
simplicity, the brushes are shown rest- 
ing on the armature instead of on a com- 
mutator. Also, a single field coil only is 
shown, and this is on the north pole. 
Circles with a dot in them indicate con- 
ductors carrying current toward the 
reader; circles with a cross, indicate 
current flowing away from the reader. 

In this 10-kw machine about 100 
watts supplied to the field coils produce 
the magnetic flux in the field poles. This 
flux may be assumed to be sufficient for 
the generator to produce 100 v at its 
terminals, which circulate full-load cur- 
rent, 100 amp through the load having 
a resistance of one ohm. 

When the load current of 100 amp 
flows through the conductors of the ro- 
tating armature, it creates a stationary 
magnetic field in a direction indicated 
by the heavy lines in Fig. 3, marked 
armature flux. This flux is produced 
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Fig. 3 to 6—Steps explaining how amplidyne works. Fig. 3—Diagram of a conventional. 
design de generator. Fig. 4—Same as Fig. 3, but with field-excitation power reduced 


because the armature conductors to the 
left of the brushes carry current away 
from and those to the right of the 
brushes conduct current toward the 
reader. Current in these conductors has 
the same effect as though they were on 
a stationary solenoid, with its longi- 
tudinal axis parallel to the vertical axis 
through the brushes. The armature flux 
has about the same magnitude as the 
excitation flux, Fig. 3, but is not doing 
any useful work. The amplidyne puts 
this flux to work. 

With a smaller field coil and excita- 
tion power reduced from 100 to 1 watt, 
the generator, Fig. 3, is represented in 
Fig. 4. The reduced excitation power 
creates only 1% of the original mag- 
netic flux. Voltage at the brushes de- 
creases to 1 y and the load current to 
1 amp, which produces only 1% of the 
former armature flux. In this setup ex- 


citation power has been reduced to 4 
value where it can be supplied and han- 
dled by precise-control devices. 

Assuming the armature-winding te- 
sistance to be 0.01 ohm, then a short- 
circuit across the brushes, as in Fig. ». 
will restore the armature current and 
flux to the values of Fig. 3. In Fig. 5. 
the control excitation power and mag: 
netic flux are still extremely small, but 
they control full-load armature current 
and flux, 

To put the armature back to work 
delivering full kilowatt output, another 
set of brushes is added in the center 
of each armature-flux loop, just as the 
conventional brushes are placed at the 


center of the field-excitation-flux loop. 


Since the armature flux in Fig. oh 
assumed to equal the excitation flux 0 
Fig. 3, then 100 v is generated betwee? 
the brushes in Fig. 5. If we connect 
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Fig. 5—Same as Fig. 4, but with armature short circuited to excite the field poles 
Fig. 6—Amplidyne exciter, same as Fig. 5, but ‘with set of load-current brushes added 


the new brushes to a load of 1 ohm 
resistance, 100 amp will flow through 
it, as indicated in Fig. 6. 

The load current in the armature 
conductors, in Fig. 6, adds to the short- 
circuit current in part of the winding 
and subtracts from it in the remainder. 
This is indicated by the combination of 
dots and crosses in the armature slots. 
A compensating winding has been 
added to the south field pole and con- 
nected in series with the load. Current 
fow in the compensating winding con- 
ductors is opposite to Joad-current flow 
in the armature conductors. This is 
done so that the compensating winding 
will neutralize the magnetizing effects 
of the load current in the armature con- 
ductors and make it possible for the 
output of 10,000 watts to be controlled 
by only 1 watt of field excitation. This 
is the amplidyne. 
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Assume that the excitation current is 
suddenly doubled by doubling the volt- 
age.. This increases the excitation watts 
from 1 to 2 X 2 = 4. This instantly 
doubles the short-circuit current, pro- 
duces double output voltage (200 v) 
and forces double current (200 amp) 
through the load. This gives an output 
of 200 x 200 = 40,000 watts, or 40 kw. 
Thus, merely by increasing the control 
input 3 watts, load output is increased 
from 10 to 40 kw. 

To obtain changes in output in re- 
sponse to minute changes of excitation 
with conventional de generators would 
require two machines (exciters): (1) a 
small pilot exciter, which has its equiv- 
alent in the control field and short-cir- 
cuited brushes of the amplidyne, (2) a 
larger machine, which would have its 
field coils excited by the pilot unit, and 
which is represented in the amplidyne 


Construction, operation and 


applications of the ampli- 


dyne, a separately excited 


de generator requiring only 
0.01 of the field watts and re- 
sponding to field excitation 
changes 50 times faster than 
a conventional generator of 


comparable size and speed 


by the short-circuited current in its 
armature and the output load current. 
A small change in the control current 
in the field coils of the pilot exciter 
would be considerably amplified in the 
main exciter but with accumulated de- 
lay of response, 

We have these two machines com- 
bined in the amplidyne in a way that 
gives very high amplification of the 
control power and at a very high rate of 
response to changes in this power. In 
the amplidyne, speed of response is ac- 
celerated because the output flux is pro- 
duced by the armature windings so that 
even the flux that leaks through the air 
produces useful voltage. As a result, it 
will deliver a 10,000:1 amplification in 
0.1 of a second. 

When incorporated in a system, the 
amplidyne acts like a very fast sensitive 
regulator to constant elec- 
trical power, current, voltage, speed, 
tension, etc. by promptly correcting any 


maintain 


departure from the desired condition. It 
translates small signals into fast and 
accurate motion and positioning, pro- 
limiting loads, 
speeds up acceleration and retardation 


tects equipment by 
of high-inertia machines, and continu- 
ally matches speed and speed changes. 

The control-field winding of the am- 
plidyne takes so litthe power and re- 
quires so little space that instead of 
using just one field winding as many as 
four may be used. One of these pro- 
vides a definite standard of reference, 
the others tell the amplidyne how the 
different objectives are being met. The 
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hoist; Fig. 8 is a similar control, but 






























































i with an amplidyne as part of the contro] 
f system. The latter has only nine on. 
: tactors and relays compared to 4° for 
e the conventional-design method. 
Hf Because of the small input to the 
& control-field winding of the amplidyne, 
this winding can receive the outpui of 5 
£ a vacuum tube and amplify it directly 
i to control a large machine. Fig. 9 
| shows diagrammatically how this can 
be done. Here a two-stage electronic E¢ 
amplifier gives a 10,000:1 amplification. ga 
Output of the electronic tubes goes to 
the control-field winding of the ampli- 
dyne and is amplified 10,000 times to 
10 kw to excite the field coils of a 
2500-kw generator. Here we start with 
a signal power input of 0.0001 watt to 
a vacuum tube and end with a 2500-kw i 
output; an over-all amplification of 25 
billion. an 
As an example of the use of elec- tra 
tronic tubes in combination with the Co 
amplidyne, Fig. 10 shows how a photo- wl 
Fig. 7—(Left) Panel for conventional variable-voltage control for a de motor driving electric-tube contact aig rape mn the 
a mine hoist. Fig. 8—(Right) Variable-voltage control panel for a drive which is with its roll of paper oc EnOm Mes: enc 
comparable to that in Fig. 7, but which uses an amplidyne (Continued on page 136) fue 
amplidyne responds to the resultant ac- = 
tion of all the control-field windings 2-ctage clectrenie araplitier Armpliclyne naj = ' 
and amplifies this action in the same ; re wingling 3 thi 
manner as when it is produced by a y —_— S : 
single field winding. winding a = 
The reference, field winding, is gen- $ 3 
erally energized from a constant-voltage + ' 
i ° ° Signal Ss or 
source, as in Fig. 10, and tends to make ower, | 
the amplidyne deliver maximum voltage L000! watt shaiad 
and output. The other control-field on amplification - 10,000: 1 rota ampitication-10000:1 Amplification 250:1 _ 
winding, or windings, opposes the ref- Overall amplification 25,000,000, 000:1---------------- 
erence field and leaves a net excitation r 
—— ppt i 8 ph Fig. 9—Electronic and amplidyne amplifiers harnessed together to control a main 
; generator to obtain a total signal-control amplification of 25 billion 
generator voltage, current or speed, sud- 
denly become too high, current in the 
corresponding amplidyne-field winding niall ety mica 
increases and the resultant excitation 
decreases or even reverses. This acts Siete tenon ¥ 
as a powerful corrective to restore oper- Reflected 
ating conditions to normal. ae 
Control-Field Windings 
Current in each control-field winding 
can be easily adjusted by a small re- Electronic 
sistor or other means. Since the cur- — 
rent taken by these windings is so small, Output _eContrel-field winding 
their action may be blocked by small / sie ace 
2 ~ - “ _Reference-field winding 
rectifiers so long as a certain operating Ps 
condition or limit is not reached. Mul- ‘if _.-Amplidyne 
tiple control-field windings in the am- 
plidyne greatly reduce the number and 
size of control devices required to ob- 
tain a certain performance. 
Fig. 7 and 8 show the simplification + 
possible in control equipment by the Reel-shifting moter--’ 
. : : + 250V - 
use of the amplidyne. Fig. 7 is the — 
panel for a conventional variable-voltage Fig. 10—How a light beam through an electronic amplifier and an amplidyne holds —~ 
control for a dc-motor-driven mine edge of paper or sheet-steel within 0.01 in. of the correct location Fi 
I 
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New Coal Chute that Eliminates 
Stoker-Hopper Segregation Is Easy to Make 


Equally suitable for new chutes and for conversion of existing flat spouts, this non-segre- 


gating design requires minimum headroom and fits widely varying installation conditions 


By PHILIP B RICHARDSON, Secretary, Richardson Scale Co 
and MAX R BOYE, Chief Engr of Power Plants, Wyman-Gordon Co 


> COMBUSTION PROBLEMS and lack of 
capacity in many stoker-fired plants 
trace back to segregation in the hopper. 
Coal flowing through an ordinary spout 
or chute tends to separate so that fine 
particles concentrate in the middle of 
the hopper and coarse particles at the 
ends. This condition continues into the 
fuel bed, making it impossible to obtain 
desired uniform combustion conditions 
from one side of the fire to the other. 

Of the many solutions offered for 
this problem, some have been good, but 
none has been universally acceptable 
and all have involved a substantially 
greater investment than a simple chute 
or spout. The traveling larry does a 


good distribution job across a stoker 
hopper if the operator is intelligent and 
conscientious, but the human element 
is not too dependable. The manual or 
mechanical swinging spout also does a 
good job but, like the larry, requires at- 
tention and often fails to meet modern 
standards of boiler-room cleanliness. 
Flat spouts with internal baffles have 
been applied successfully at times, but 
angle of descent must be steep and 
baffles may retard flow of wet coal, par- 
ticularly fines. Where headroom per- 
mits, the cone-shaped distributor does 
the best job of all other alternatives. 
The new chute design that we are 
describing represents an adaptation of 


the common flat chute, Fig. 1 and 2, 
which offers the advantages of ease of 
construction, relatively low cost, and 
adaptability to a wide variety of instal- 
lation conditions. A feature of the new 
non-segregating design is the top plate, 
which is depressed in the center. It is 
either curved as shown in Fig. 2, which 
represents a close approach to theo- 
retically correct design, or made of flat 
plates as in Fig. 3, which represents an 
easier-to-build and satisfactory design. 

Why does this depressed-center de- 
sign prevent segregation? To answer 
this question, let’s first take a look at 
what causes segregation in a flat chute. 
In Fig. 1, note that coal flowing down 
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Fig. 1—Conventional flared-out spout of rectangular cross-section. 
Fig. 2—Non-segregating spout with center depressed, as shown 
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in cross-sections. Note that headroom of new design is same as 
conventional one and could be reduced if limitations exist 
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Fig. 3—Design for non-segregating chute, using flat plates to approximate the theo- 


retical curves of Fig. 2, is easier to build and gives satisfactory results in practice 


the outer edge, from A to C, moves fas- 
ter than coal flowing down the center, 
from B to D, because it covers a 
greater distance in the same time. Pic- 
ture a series of coal streams, moving 
progressively faster from center to 
edge. A lump in one stream, bordered 
by faster-moving coal on one side than 
on the other, tends to turn and roll to- 
ward the faster moving stream. 


Cause of Segregation 


Thus differences in velocity across 
the chute width tend to cause lumps, 
but not fines, to shift toward the edges. 
Result is the familiar segregation pat- 
tern in the stoker hopper. Because dif- 
ferences in velocity in the chute cause 
this segregation, we should be able to 
cure it by redesigning the chute to make 
the velocity uniform. How can this be 
done? 

Remember that rate of flow depends 
on velocity and area, and that rate of 
flow across the width stays nearly uni- 
form because the stoker rams _ take 
away about the same amount of coal at 
each point. We can see, then, that 
changing the area changes the velocity. 
What we really want to do is to change 
the shape of the chute across the width 
in such a way that the coal streams to- 
ward the center speed up progressively. 
so that velocity of the streams is uni- 
form and there is no tendency to segre- 
gation. 
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The desired shape of cross-section 
can be found by analysis, as shown on 
the opposite page. Result is a secant 
curve, like those of Fig. 2. However, 
experiment indicates that approxima- 
tions to this curve give good results; 
this means that chutes of this type can 


be constructed easily from flat »late 
without need for expensive beniling. 

Rebuilding the top plate, as in Fig, 4, 
converts an existing flat chute into a 
non-segregating unit; the average plate 
shop can easily handle the work. If 
the center iis depressed too much, segre- 
gation occurs but “in reverse”; that is, 
lumps tend to creep toward the center, 
but this is not objectionable. A’ vood 
rule of thumb is to make depth of sec. 
tion at center about half that at sides, 
Maintain a liberal section down the cen- 
ter; safe depth depends on size range 
of coal and angle of descent. 


Design for New Spout 


4 new spout can be of similar con- 
struction to that just described, having 
a flat bottom plate and a top plate de- 
pressed in three planes, Fig. 3. Making 
the changes in the cross-section, by 
depressing the top plate only, keeps 
the bottom plate, which carries the 
greatest wearing load, flat. This means 
that it can be easily constructed of 
heavy-gage metal or equipped with a 
wear-resisting lining. 

Chutes of the type described offer 
considerable flexibility of installation. 
The chute forms a direct connection be- 
tween bunker gate, or automatic coal 
scale, and the stoker hopper. The oper- 
ating principle remains effective at any 
angle on which coal flows by gravity, 
and the chute can even be placed ver- 
tically to take discharge of a bunker 
gate directly above the stoker hopper. 
Flexibility as to angle, and the fact 
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Fig. 4—Existing flat chutes can be converted to a non-segregating design by changing 
the top plate as shown. Fig. 5—Flexibility as to angle of incline of this non-segrezatmg 
design makes it easy to meet headroom limitations or other special building condition: 
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that the chute connects directly to the 
hunker gate or coal-scale opening make 
this design particularly suitable for 
installations where headroom limita- 
tions must be overcome. 

While a distributor of this type elim- 
inates segregation from the bunker 
gate or coal scale to the stoker hopper, 
it performs no mixing functions and it 


is not intended to overcome or remedy 
segregation that occurs in the bunker. 
This calls for other remedies, usually 
applied in the equipment handling coal 
from storage pile to bunker. If an auto- 
matic scale is installed between bunker 
and a non-segregating chute, it is prac- 
ticable to install mixing baffles within 
the scale unit to obtain a reasonable 


mixture before the weighing is dis- 
charged. The non-segregating distrib- 
utor delivers this mixture to the stoker 
hopper exactly as received. 


Editor’s note: Permission to use the 
principles of construction outlined above 
and covered by patent 2,258,516 may 
be obtained from Richardson Scale Co. 











Here’s the Reasoning Behind the Design 


For the conditions under which a coal chute operates, the 
following statements apply: 

1. The chute always flows full 

2. The stoker takes coal at a nearly uniform rate across the 

width of the hopper 
In addition, we assume there is no friction. 

Referring to Fig. 6, velocity of coal moving down center- 
line AC is taken as x. Coal flowing down the outside edge, 
AB or AD, moves farther, so must have higher velocity to 
reach the bottom at the same time. If a is the angle the line 
of flow makes with the centerline, the velocity along line 
AB or AD must be x sec a. 

This variation in velocity leads to segregation, as explained 
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in the preceding part of the article. 

Does this fit the condition that discharge must be uniform 
across the hopper width? 

Rate of discharge = area, times velocity, = area, times 

velocity, = area, times velocity, 
Now the velocity referred to in the above equation must be 
along a vertical axis, perpendicular to the horizontal axis of 
the chute’s cross section. In other words, we deal only with 
the vertical component of the velocity, which is x. We thus 
find that 
velocity, = velocity, = velocity 

Thus the rate of discharge is uniform across the hopper. 

It is apparent that to cure the segregation we must make 
the velocity in the line of motion uniform across the width 
of the chute. This can be done by altering the depth of cross 
section across the width in such a manner that the slower- 
moving streams of flow toward the center are speeded up to 
the velocity of those at the sides. 
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The desired condition would thus be one in which the 
velocity in any line of flow, from center to edge, would he 
the same as at the edge, or x sec a. What shape cross-section 
will produce this result? 

Refer to Fig. 7, which shows a chute designed with a 
curved upper plate. Inspection shows that this will tend to 
speed up flow at the center, because the area has been re- 
duced and the rate of discharge must remain constant be- 
cause of the stoker action. The problem is to determine the 
exact shape of this curved plate. 

Consider sections of unit width across the chute. The area 
of each section will be proportional to the height. If we call 
the height at the center h and the velocity at the center is 
x sec a, the discharge from the unit section will be hx see a. 
Now at the edge, the velocity in the line of flow is also 
x sec a, that being the desired condition. But here again we 
deal with the vertical component of the velocity, which is x. 
It can then be seen that if the discharge from the unit sec- 
tion at the edge is to be the same as at the center, the 
height of the section must be h sec a. With the vertical com- 
ponent of velocity shown to be x, the discharge from the unit 
section at the edge will be hx sec a. This satisfies the con- 
dition of uniform discharge and we have shown that if the 
top plate is made in the shape of a secant curve, the velocity 
in line of flow will be made uniform, eliminating segregation, 
and the discharge will be maintained uniform across the 
stoker width. 
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Valves Gan Make or Break 
Smooth Heater Operation 


That’s what Warren P Spining, Worthington Pump & Ma- 


chinery Corp, says of inlet-water regulating valves in this dis- 


cussion of direct-contact heaters and their problems 


> EvEN THE BEST direct-contact heater, 
under fluctuating operating conditions, 
can remain stable over the entire load 
range only when equipped with proper 
controls. Most important of these from 
an operating standpoint is the inlet- 
water regulating valve and its asso- 
ciated float. 

Entering water may come from sev- 
eral sources. Normally, water from at 
least one source is controlled by a 
float-operated regulating valve. The 
float, located in the water-storage com- 
partment or in a separate chamber, 
opens and closes the regulating valve 
as the water level in the heater falls and 
rises, thus varying flow in accordance 
with demands of boiler-feed system. 


Balance 


weight 


Consider the effect on the heater of 
variations in the quantity of inlet water. 
While direct-contact heaters are rated 
in pounds per hour, bear in mind that 
they contain considerable storage ca- 
pacity. Therefore, outlet and inlet flow 
are not necessarily proportional at all 
times, the difference being taken up by 
variations in amount of stored water. 
Thus, if the regulating valve is not 
properly selected and adjusted, inlet 
flow can greatly exceed outlet flow for 
short periods, and vice versa. 

Under extreme conditions, a poorly 
selected valve may permit inlet flow to 
exceed the rated capacity of the heater 
even though the outlet flow may be well 
within rating. Such operation can result 
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Fig. 1—Direct-acting double-seated V-ported inlet-water control 
valve with a gradual regulating characteristic. Rotating stem re- 
duces leakage and friction in larger valve sizes 
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Flow 


in periodic overloading of the heating 
element with consequent faulty deaera. 
tion. It can also cause severe disturb. 
ances in the low-pressure steam <vstem 
feeding the heater. 

Fluctuations in heater pressure may 
make these conditions worse. Increas. 
ing inlet flow causes the heater to con- 
dense more steam. If sufficient «eam 
is not available to meet such increased 
demand, steam pressure in the heater 
tends to fall. The drop in steam pres- 
sure is, of course, reflected in a drop 
in pressure at the downstream side of 
the regulating valve, which causes still 
more water to enter the heater and 
thus further aggravate the condition. 

Remember that the amount of water 
to be regulated is most of the time con- 
siderably less than the rated capacity 
of the heater. A common arrangement 
permits all condensate to return to the 
heater uncontrolled while makeup is 
regulated by a float-operated valve. If 
makeup at full load is normally only 
10% of heater capacity, it would not be 
wise to select the regulating valve for 
full heater flow. Instead, select a 
smaller valve to give best regulation 
for the flow it normally handles. If, 
under emergency conditions, the heater 
must operate at full load with 100% 
makeup, then install a second valve 
and float for such conditions. 
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Fig. 2—Internal pilot regulating valve requires only sufficien! 
external force to actuate the small pilot valve. Main disk follows 
motion of pilot using water pressure as driving force 
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Fig. 3—Pneumatically operated valve is 
positioned by pilot valve in air supply to 
diaphragm. Air pressure works against 
spring to close valve 


A similar situation arises when the 
major portion of the water entering 
the heater must be regulated and the 
heater must operate at times at very 
light loads. With a valve large enough 
to handle full-load flow, regulation. is 
apt to be poor at light load. A com- 
bination of two or more valves with 
floats set at successive levels gives much 
better regulation over the entire load 
range than a single valve. The slightly 
higher first cost is usually well worth 
while from an operating standpoint. 

Maximum pressure differential is not 
necessarily the difference between max- 
imum pressure upstream and minimum 
downstream since these conditions may 
not occur at the same time. Likewise, 
minimum pressure differential is not 
necessarily the difference between mini- 
mum pressure upstream and maximum 
downstream. Rather, to arrive at actual 
differentials across the valve, upstream 
and downstream pressures must be 
studied in their relationship to each 
other. In determining these pressures, 
be sure to include all factors, such as 
static elevation of the heater, friction 
loss in vent condenser, and pipe fric- 
tion in the system. 

Having determined the range of flow 
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through which the valve must regulate, 
the available pressure differential under 
various flow conditions and the tem- 
perature range, it is comparatively 
simple to select a valve of the proper 
size and regulating characteristic. For 
best regulation, select the smallest valve 
that passes the required amount of 
water under conditions of minimum 
pressure differential. Then, check this 
valve at maximum pressure differential 
to make sure it regulates satisfactorily 
down to minimum flow. If the disk 
must operate too close to its seat for 
good regulation under minimum flow 
and maximum pressure differential, 
consider one of the following solutions: 
(1) Find a valve with more gradual 
regulating characteristic. (2) Divide 
flow between two or more smaller valves 
with floats arranged at successive levels. 
(3) Modify or control the water supply 
system by means of a pressure-reducing 
valve or a differential pressure regula- 
tor to reduce maximum pressure dif- 
ferential to a smaller value under 
light-flow conditions. 


Gradual Regulation 


Select type of valve according to size 
required, maximum upstream or dif- 
ferential pressure, and location of valve 
in relation to heater. Basically, the 
valve should have a gradual regulating 
characteristic such as is normally asso- 
ciated with direct-acting double-seated 
V-ported valves, as in Fig. 1. The valve 
illustrated uses a rotating stem instead 
of the more usual sliding stem to re- 
duce both leakage and mechanical fric- 
tion at the stuffing box. In sizes of 244 
in. and smaller, standard sliding-stem 
construction is usually satisfactory. 

A certain amount of unbalance is 
inherent in valves of this type since 
the two disks must be of different di- 
ameters to permit assembly. Direction 
of this unbalance is usually such that 
the differential pressure tends to open 
the valve. Any fluctuation of the steam 
pressure in the heater or the water 
pressure ahead of the valve may seri- 
ously affect operation by amplifying 
the consequent variation in flow. If, 
for example, the upstream water pres- 
sure were to increase, the flow would 
likewise increase, as would be expected. 
In addition, the increased pressure, 
acting against the unbalanced valve 
disk areas, would tend to open the 
valve wider, thus increasing the flow 
still more. 

The remedy often lies in turning 
the valve around to reverse the direc- 
tion of flow. In this position, increased 
pressure tends to close the valve, thus 
partially compensating for the increased 
flow caused directly by the increased 
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Fig. 4—Hydraulic piston valve avoids 
need for spring and diaphragm, but re- 
quires repositioning linkage shown to re- 
turn pilot valve to neutral position 


pressure. Reversing the inlet regulating 
valve in this manner has greatly im- 
proved the performance of many exist- 
ing installations. 

Direct-operated double-seated valves 
are somewhat limited by (1) their un- 
balance and (2) the fact that a certain 
amount of leakage can be expected, 
even when tightly closed. The former 
is serious only in large sizes or for 
operation with high differential pres- 
sures where the force required to op- 
erate the valve may exceed the force 
available from a float of reasonable 
size. The latter objection appears only 
when the valve regulates an emergency 
supply of untreated water, which it is 
desirable to exclude from the system 
except in case of emergency. 

Both limitations can usually be 
overcome by an internal pilot valve, as 
shown in Fig. 2. Note that the outside 
force supplied by the float need only 
be sufficient to actuate the small pilot 
valve in the center of the main valve 
disk. Changing the position of the in- 

(Continued on page 136) 
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Atlantic Refining Co, with no more 
than minor difficulties, shows results 


about equal to Bunker C fuel oil 


By J F BARKLEY!, L R BURDICK= 
and A B HERSBERGER® 


P WHEN FUEL OIL WENT TO WAR, many 
vil-burning plants were forced to turn 
to coal. But cost of installing coal- 


burning equipment runs too high for 
many plants; for others, physical limi- 
tations make dificult or 
even impossible. Operators of a number 


conversion 


of such plants are giving careful con- 
sideration to the emergency use in pres- 
ent equipment of mixtures of pulver- 
ized coal and fuel oil, popularly termed 
colloidal fuel, a substitute that saves 
about one-third the oil. Involved in their 
decision are questions of operating 
problems, fuel procurement and cost. 

To the operator used to the relative 
ease of handling and burning fuel oil, 
pulverized coal added to oil is some- 


Published by permission of the Director, 
Bureau of Mines, U. S. Department of the 
Interior 

‘Chief, Division of Solid Fuels Utilization 
for War, Bureau of Mines. 

“Senior Fuel Engineer. Division of Solid 
Fuels Utilization for War. Bureau of 
Mines. 

Research and Development Department, 
rhe Atlantic Refining Co, Philadelphia, Pa. 
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A month’s operating trial at the 
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in the nature of a contaminant. 
New operating problems, to be solved 
by properly organized operating rou- 
tine, arise from the changed character- 
istics of the fuel. Colloidal 
about 10% heavier in weight per unit 


thing 


fuel is 


volume than oil; it is about seven or 
eight times as viscous; it requires more 
power for pumping and pump capaci- 
ties are decreased; it is much more 
abrasive; if the coal does not stay in 
pastelike accumulations 
occur in various equipment parts. such 


as tanks, heaters and valves: ash from 


suspension, 


the coal in the mixture is set free in the 
furnace. 

To obtain information on the oper- 
ating problems involved, the Bureau of 
Mines, in cooperation with The Atlantic 
Refining Co, ran about a month’s oper- 
ating test on a colloidal fuel at one of 
the Atlantic boiler plants, in Philadel- 
phia, Pa. The test was part of the reg- 
ular plant steam production with the 
usual company operators. 
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Fig. 1 (circle) —Mixing device, showing 
funnel for coal feed mounted on suction 
line from tank to pump. Fig. 2—General 
view of mixing arrangement, showing the 
two horizontal pipes of the discharge, the 
two orifices, the vertical pipe, and the 
horizontal pipe to top of tank 


Fuel was a mixture of 40% _pulver- 
ized bituminous coal and 60% No. 6 
(Bunker C) 
stabilizer 


fuel oil, no “fixateur” or 
being added. Previous re- 
search at the Atlantic laboratories on 
stabilities of mixtures about 
40% coal to be the optimum amount. 


showed 


Coals were high volatile bituminous 
of about 37% volatile and 5 to 8% ash, 
with ash-softening temperatures rang- 
ing from about 2300 to 2700 F. Oil had 
a viscosity of about 50 to 70 seconds 
Furol at 122 F. Viscosity of the mixture 
was about 300 to 500 seconds Furol at 
this temperature. 

Three different batches of fuel were 
burned, the main difference being in 
the fineness of grinding the coal. 
Batches were ground to pass about 88, 
95 and 99% through a U. S. Standard 
230-mesh screen (62 microns), which 
is considerably finer than that ordinar- 
ily used at  pulverized-coal-burning 
plants. The Atlantic laboratory research 
indicated that the finer grinding would 
be necessary for a colloidal fuel thal 
would be reasonably stable. 

In general, the mixing of coal and 
oil required for the tests was less diff- 
cult than had been anticipated. A 


POWER ® August, !% 





sh 











‘ing 
‘ion 
eral 
the 


the 














simple batch-mixing device shown in 
Fig. | and 2 was used. Fuel oil re- 
quired for the batch, about 7000 gal. 
was put in the plant storage tank and 
then pumped from the tank suction line 
by an ordinary reciprocating pump. 
Its temperature was kept at about 85 F 
by steam coils in the tank. In the suc- 
tion line, mounted on a tee and valve 
was a funnel, kept filled with pulver- 
ized coal. 

The coal, under hand-valve control. 
was allowed to flow slowly into the oil 
stream on its way to the pump. The 
mixture was discharged by the pump 
through two horizontal parallel pipes. 
each having an orifice near the end, as 
shown in Fig. 2. The two streams of 
fuel met at the base of the vertical pipe 
and passed on to the storage tank. Fuel 
was spilled into the tank at two out- 
lets, one at each end of the tank. Coal 
was fed into the oil at the rate of about 
1500 lb per hr, fuel being continually 
circulated at the rate of about 9000 gal 
per hr. After the required amount of 
coal was fed for the batch, fuel was 
circulated about 12 hr. 

Laboratory tests of fuel samples 
taken at various places throughout the 
tank showed a uniform mixture. Fuel 
was not recirculated further during the 
burning tests at the boiler plant, the 
mixing device being valved off from the 
suction line. 

Boiler-plant equipment is typical of 
that of many oil-burning plants. The 
suction line from the outside oil-storage 


Fig. 5 (left)—Front of 1510-sq-ft long-drum straight-tube boiler. 
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tank runs underground about 100 ft 
to the heater-pump set. A steam line 
that helps maintain fuel temperatures 
to the pump parallels the oil suction 
line. One pump is a reciprocating and 
the other, Fig. 3, a rotary. Fuel is 
heated to about 160 to 180 F at the set 
and pumped about 110 ft to the boiler. 
The burner is a standard Best steam- 
atomizing burner, shown in Fig. 4. Fuel 
reaches a horizontal slot at the burner 
tip through the lower pipe; steam 





Fig. 3 (above)—Interior of rotary oil 
pump used as part of heater-pump set; 
most of erosion occurred at spindle. 
Fig. 4 (below)—Standard Best steam- 
atomizing burner; fuel reaches hori- 
zontal slot at burner tip through 
lower pipe, steam reaches vertical slot 
through upper pipe and sweeps fuel 
into furnace 


reaches a vertical slot through the up- 
per pipe and sweeps fuel into the fur- 
nace. Fuel and steam are under hand 
control. 

The-boiler is a 1510-sq-ft long-drum 
straight-tube B & W unit, eight tubes 
wide and nine high. Fig. 5 shows the 
boiler front. The furnace is brickset, 
10 ft high at the front from floor to 
tubes, and 6 ft high at the rear. Fur- 
nace width is 5 ft, length 15 ft, giving 

(Continued on page 144) 








Fig. 6—Ash accumulation in furnace after about a week’s run 
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Chiorine Detector Protects 


Workers Against Poisoned Air 


T AH Jeffery, Detroit Edison Co, explains construction and 


operation of a novel device that detects chlorine gas in room 


air and gives warning for concentrations of 0.005% 


> AN AUTOMATIC INSTRUMENT to detect 
and signal the presence of dangerous 
concentrations of chlorine in air has 
long been needed as a protection for 
both workers and building steel. As 
nothing of this sort was commercially 
available we developed one for use in 
our company. A reliable instrument, 
which is sensitive to one part chlorine 
im 20,000 parts air, is now in operation 
in the chlorination-equipment rooms of 
certain of our power houses. It re- 
quires little attention. Operation is 
based on the well-known affinity of 
chlorine for water and on the increas- 
ing conductivity of water with the ris- 
ing chlorine content. 

A small blower, Fig. 1 and 3, cir- 
culates air over a strip of glass cloth, 





Fig. 1—Chlorine alarm detector unit: (1) support tube; (2) glass-cloth chlorine ab- 


kept wet by a slow trickle of water. 
From the lower end of the glass cloth 
the water drops into a conductivity 
cell, then overflows to drain. 

When the chlorine concentration in 
room air reaches 0.005%, conductivity 
of the water in the detector increases 
to the point where, within two minutes, 
the relay operates an alarm, which is 
a lamp beside the door just outside the 
chlorination room. 

In its present experimental form the 
device consists of two main units, de- 
tector and control unit. The detector, 
installed near the floor of the room to 
be protected, includes the items shown 
in Fig. 1 and 2. Briefly, a fan (5) 
blows the room air over the wet glass 
cloth (2). The resulting chlorine-bear- 


sorber; (3) conductivity cell; (4) window (removed); (5) blower; (6) damper; (7) 


filter; (8) inclined manometer; (9) water inlet; (10) constant-head device; (11) outlet 
from constant-head device; (12) total-pressure tube Fig. 2—Close-up of chlorine 


absorber showing glass cloth (2) and total-pressure tube (12) 
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Fig. 3—Direction of flow through detector 
unit: (1) support tube; (2) glass-cloth 
chlorine absorber; (3) conductivity cell; 
(5) blower; (9) water inlet; (10) con. 
stant-head device to maintain steady flow 


ing water (if chlorine is present in the 
air) enters the conductivity cell (3). 
Lowering the resistance of the water 
in the cell causes the relay to operate 
and light the signal lamp. 

The adjustable constant-head device 
(10) controls the flow of water to the 
glass cloth while the inclined mano- 
meter (8), with a total-pressure tube 
(12), permits adjusting damper (6) to 
regulate air flow despite increasing re- 
sistance of filter’ Window (4), which 
is detached in the photo, normally 
covers the long opening in upright 
tube (1). 


Control Unit Described 


The control unit, electrically con- 
nected to this detector, may be mounted 
either outside the room or in a vapor- 
tight box to protect the inclosed me- 
chanical and electrical equipment. This 
unit, Fig. 4, includes: a transformer- 
type relay, (2) set to operate when the 
secondary series resistance (including 
the conductivity cell) falls to 40,000 
ohms; a rheostat (1) to check opera- 
tion of the relay; and switches (3) and 
(4). Fig. 5 diagrams the circuits. 

Response of the detector is controlled 
by three variables: chlorine concentra- 
tion in the air, rate of air circulation 
past the absorber, and rate of water 
flow down the absorber. 

Fig. 6 charts cell resistance against 
time, for air containing 0.005% and 
0.010% chlorine. In each case, the 
relay operates the alarm when the cell 
resistance falls to 40,000 ohms. Note 
that when the chlorine concentration 
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Fig. 4—Chlorine-alarm control unit can be located away from the detector or otherwise 
protected by a vapor-tight box: (1) rheostat; (2) relay; (3) and (4) switches 


was doubled, time to signal the alarm 
was cut about 70%, as shown by inter- 
section of the two curves at 40,000 
ohms with the vertical time lines. 


Effect of Velocity 


An increase in air velocity past the 
chlorine absorber from 875 to 1500 
fpm (Fig. 7) cut response time by 
about 45%. Data for these curves were 
obtained while maintaining the chlorine 
concentration at about 0.007% and 
water flow at about 1.5 cc per min. 

An increase of water flow to the cell 


Fig. 6—Effect of chlorine concentration in air on rate of decrease 
in cell resistance (air velocity equals 1050 fpm. Water rate equals 
15 ec per min., Fig. 7—Effect of air velocity on rate of de- 


from 1.25 to 1.80 cc per min (Fig. 8), 
while holding chlorine concentration at 
0.007% and air flow at 1050 fpm, in- 
creased the response lag about 230%. 
However, the increased flow of water 
through the cell speeds its recovery 
after room air is free of chlorine. Al- 
though accurate measurements could 
not be obtained with the available in- 
struments, repeated tests indicate that 
conditions are about as charted. 

Water flow of 1.5 cc per min has 
been chosen for everyday operation be- 
cause of these tests and because that 
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Fig. 5—Schematic circuit: (1) resistor, 
50,000 ohms, wire wound; (2) relay, 110 
v, ac primary—440 v secondary; (3) 
switch, 250 v, 1 hp, DPST; (4) switch, 250 
v, | hp, SPDT; (5) fuses, 3 amperes, 
plug; (6) lamp to indicate device in op- 
eration; (7) alarm lamp; (8) conductivity 
cell, flow type (cell constant—1l.3 recipro- 
cal centimeters) 


rate can be maintained easily with a 
minimum of service. The operating 
air flow of 1050 fpm was chosen to 
permit regulating air flow (by damper 
adjustment) as the filter loads with 
dirt. Fig. 6, 7, 8 show effects of varia- 
tions in chlorine concentration, air 
velocity and velocity of water flow. 

The device, adjusted in this manner, 
consistently flashes the alarm when the 
chlorine reaches 0.007%, and does so 
within a reasonably short time. This 
concentration is well within safe limits 
for both operators and equipment. 


crease in cell resistance. Chlorine concentration equals 0.007%. 
Water rate equals 1.5 cc per min. Fig. 8—Effect of water flow. 
Chlorine concentration equals) 0.007%. Air velocity is 1050 fpm 
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> Five weeks SEEMS like a long time 
to a schoolboy of any age, but it runs 
out pretty fast when you are trying to 
absorb all the information you can get 
about a ship’s power plant, take psycho- 
logical tests,. stand practice watches 
and soak up typhoid and tetanus shots. 
Men training for marine engineer posi- 
tions at Sheepshead Bay (Brooklyn, N. 
Y.) training station of the U. S. Mari- 
time Service say they have just time 
enough for sampling the wares of cook- 
and-baker schools between lifeboat 
drills and the next class hour. 



































In Full Swing 


More than a hundred engineers with 
no previous sea time have proved their 
shore background satisfactory, been 
okayed by the doctor as physically able, 
established their citizenship and started 
training. Many are already on ships 
for two months or more of vital sea 
experience. 

Some have left well-paid shore posi- 
tions as top men in their own plants; 
younger candidates must have at least 
two years engine and boiler experience 
to offer; all get considerate treatment 
at enrolling offices and in 
school. Men with best experience rec- 
ords, however, have best chances of 
rapid advancement. 

Any man interested in becoming a 
marine engineer officer can check his 


own background against those now in 
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training, 


By the time you read this, these engineers recruited from shore 


Sheepshead Bay. Many will be aboard ships for a two-month trial 


training. Typical of the better records 
on file are the several case histories de- 
tailed here for comparison. 

A 34-year old officer candidate from 
Waupun, Wisconsin holds a second class 
stationary license issued in Racine. He 
has had six years experience as chief 
engineer in two state hospitals with 
150-psi boilers, a couple of Harrisburgs, 


operating jobs will have finished their 5-week training at 






an air compressor installation and 
auxiliary equipment. Another hailing 
from Ohio worked two years as a fire- 
man in a large industrial plant, two 
more as repair machinist and another 
couple as operating engineer. The 
plant included six 5000-sq-ft Stirlings, 
three engines and two turbines. 

A stillman from a California refinery 


Official U. 8. Maritime Photos 





Fig. 1—Ship terminology and auxiliary equipment differ from shore practice. Here 
Weiger Visser, instructor, explains the telegraph system to Charles Patterson (Sioux 
City, Iowa) James Childers (Metropolis, Ill.) Carl Dei (Milwaukee, Wis.) and Louis 


Hill (Somerville, Mass.) 
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has earned a third class license in Mon- 
iana. In addition’ to: his six years in 
the refinery he can show records of 
three years as repair man, three more 
of diesel operation and a year running 
yn absorption refrigeration plant. 

A Chicago stationary licensee worked 
four years in the engine and boiler 
roms of a large department store be- 
fore acquiring the title of chief engi- 
neer, Which he held two more years. 
4n Ohio lad settled down to five years 
of steam and diesel operation after*nine 
vears as a locomotive engineer. ~<s° 


Experience Plus 


These men, of course, have more than 
the minimum requirements. They have 
a background of basic training that 
will stand them in good stead at sea. 
Enrolling officers and Coast Guard in- 
spectors welcome them for the good Fig. 2—Instructor Visser keeps a watchful eye on five trainees checking bearings of a 
of the service that still needs many more large marine engine. You would have to know them well to recognize Leroy Johnson, 
of their kind. Otto Hage (Fuldo, Minn.) Edward Norton (Marinette, Wis.) Carl Laughridge, (Des 

Minimum experience, for the sake Moines, Iowa) and Charles Stone (Lawrenceburg, Ind.) 

of the record, must include at least two 
years as the equivalent of watch engi- 
neer in responsible charge of both prime 
movers and boilers operating at 150 psi 
or more or equivalent diesel experience. 
Without this background a man can’t be 
accepted for training. Those who can 
produce additional skills in refrigera- 
tion, machine shop, or electrical appa- 
ratus maintenance are better equipped 
to take advantage of the all-too-brief 
training period to move upward to re- 
sponsible positions at sea. 

Men like Sheepshead Bay training 
station. Instructors are all business. 
\fter the first period of hectic process- 
ing, photographing, physicals, issuing 
of liberty cards and uniforms, there are 
never enough hours in the day to ‘ab- 


sorb information freely handed out. Fig. 3—Every week a new class of engineers lays aside problems of rationing for con- 


O Rdioad centrated attention to ship machinery. Relaxed conversation with the instructor (center 
ut of Schoo right) aids digestion of mental images along with more solid nutriment. 


At the end of five weeks, officer can- 
didates take an examination before 
Merchant Marine Inspectors. Without 
sea experience they are limited to 
Junior Engineer (unlicensed) tickets. 
They register with the War Shipping 
Administration and are given a sub- 
sistence allowance during the necessary 
mechanical operations of getting them 
aboard ship. 
For the present, officer candidates 
fniist expect to serve their sea time in 
any engine-room job available. Lack of 
sea experience limits ratings under 
which trainees can ship in accordance 
with long-standing regulations. To ac- 
quire first-hand familiarity with ship 
practice, officer candidates can serve 
well in less responsible positions for — 
the few months required before a full Fig. 4—Instructor Harry Wertheim holds a question bee on the workings of a ship boiler 
license can be granted. panel with Gove, Jennings, Childers, Dei, Goodheart, Jones, Galatch and others. 
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Wayside Visits 








Winsor, Ontario 





> I oFTEN THINK that a man receives 
just as much pleasure planning his an- 
nual vacation as he does from the 
holiday itself. Back in the days when 
touring was possible, my family and I 
would start poring over maps shortly 
after Christmas. Our planning would 
continue with weekly alterations and 
revisions until the day we started off. 

One year, our proposed journey was 
to take us past the largest power plant 
in the state. Knowing that the Old Chief 
was a friend of the superintendent, I 
asked him to give me a letter of intro- 
duction in order that I might visit the 
plant. 

“Sure,” the Old Chief agreed, “you 
will see something worth while there, 
especially if they have some of the 
stuff torn down.” 

The Old Chief went on to discuss 
plant visitations in general. He had a 
preference for wandering into small 
one-horse plants where he thought you 
were more than likely to find the un- 
usual, the ingenious and, sometimes, 
the astounding. 






































The Dancing Engine 


Scenting a story, I quizzed him re- 
garding some of the odd things he had 
run across in his travels. Soon I was 
hearing about the time he wandered 
into a small tomato canning plant. 

Walking into the boiler room un- 
challenged, the Chief noticed a sim- 
plex steam engine. “For a moment,” he 
said, “I thought I was going to be sea- 
sick. The engine, which was used to 
drive line shafting, was dancing an 
inch backwards and forwards at every 
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THE OLD CHIEF 


Driving away from the old plant 
bent on vacation fun, the Chief 
still had an eye in his travels for 
the human side of engineering. 
Another in the distinctive series 
by William Doran, chief engineer 
of the Essex County Sanatorium, 


stroke. I rushed to find the engineer, 
who was calmly smoking his pipe at 
the back door. I pointed out the hor- 
rible sight to him.” 

“Oh, that,” he said, “that’s nothing. 
You get used to it. It’s been doing that 
for a while. We’re closing down day 
after tomorrow. Guess I'll have ter 
grout in them dern studs again.” 


When Anything Goes 


Commenting on the story, the Old 
Chief added, “It just goes to show how 
easy it is for any one, particularly the 
fellow who is inclined to put things 
off, to become reconciled to almost any 
kind of condition in his plant.” 

On another occasion the Old Chief 
visited a tannery, mainly to secure some 
inside information on the condition of 
the trout streams, and incidentally to 
chat with the owner and engineer of 
the shop. 

The tanner complained that since he 
had installed a stoker, he had been un- 
able to find lining that would stand the 
heat of his fire doors. The cause was 
not hard to find. The man who had con- 
verted the boiler to stoker firing had 
neglected to increase the space between 
bridgewall and shell, with the result 
that all the heat was bottled up over 
the furnace. “You could toast bread 
20 inches away from that fire door,” 
added the Old Chief. He pointed out 
that you are likely to find extreme cases 
in small plants. 

Following that incident, temperature 
recordings were made in our own boil- 
ers that resulted in some beneficial 
changes in the passages of one of our 


“No, this coal is unheavy,” said Greenhouse Gertie 









boilers that was causing trouble. 

Driving down the Rendo Valley one 
spring, the Old Chief and a few friends 
noticed a good-sized greenhouse with a 
long streamer of smoke trailing from 
the smokestack. Thinking that they 
might pick up some early vegetables to 
take home in place of the fish that re- 
fused to bite, they wandered over to 
the boiler house. To their surprise, they 
saw a woman wheeling a wheelbarrow 
of coal to the front of two sectional 
heating boilers. 

“Are you the fireman?” they asked. 

“Ya,” replied the woman, evidently 
from the Low Countries, “the boss says 
the mans no goot with the fires. I fix 
’em all the time.” 

“But,” the party asked, “don’t you 
find that wheelbarrow of coal too heavy 
for you?” 

“Tt is unheavy,” said the lady. “In the 
old country I work in dairy farm. Each 
day I wheel barrow of cow manure. No, 
this coal is unheavy.” 


About William Doran 


Just as the August issue goes to 
press, the author of the Old Chief 
series writes the Editor that he’s off for 
a vacation and hopes to spend a few 
days of it with his son, who holds a4 
commission with the famous Essex 
Scottish Regiment. He’s taking his 
fishing rod along, too, and says he and 
the Old Chief will fish up some remi- 
niscences for the coming year. So be on 
the lookout for the treats that are in 
store for you. 
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Looking at Crane Hazards 
Through a Safety Engineer’s Eyes— 


Live motor parts guarded per n--Handrail 
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ley scaffolds for hard-to-get-at parts costs more than attaching permanent platforms 
to 
re- 
to 
ey Screen on est —7 + Overhead trusses 
im ? 

fhe . - handrail guards Of ft min etievens 
ral 
ad. 
tly 
ys 
fix DS 

= : 
ou wae y 5 
vy rt 
he . swings ” mesh 
ch -Gears up to replace Screen 
| . ».. Provide centralized emp Approved __—- 
0, \ “greasing station extinguisher 

\, for truck wheels Anti-slip walkways ae 
\ and toe plates CLOSER _-” 
Wheel guard switch board 
nen Safety handle 
6 . 
, Rubber mat 

to Signal gong on floor 
f ff, Pointer and 
" é, sheave marks Hooks painted Anti-slip walkway 
or white 
Ww 
a 
2X 
is we . 
d > MAKING THE CRANE STRONG enough ways and toe plates. Include these re- tion inspector follow the erection and 


to uandle its rated load is only a start 
toward preventing accidents. Next, the 
design engineer concentrates on making 
Inspections and repair work easier and 
safer hy the addition of railings, walk- 
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quirements in crane specifications and 
thus the parts, added during erection, 
can be used to inspect bearings and 
motors during the breaking-in run. 
Operating department and construc- 


are responsible for specified parts being 
added before placing the crane in serv- 
ice. The plant designer is responsible 
for providing an anti-slip walkway, 
secured to the runway girder, with 
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necessary handrail 34% ft high and 
clearing adjacent walls or pilasters at 
least 14% in., for safe access to the 
crane at any position on the runway. 
Typical of the many details that need 
attention during the early stages of 
crane design are the following: 
Walkways and handrails. Locate 
walkways on the crane bridge at motors, 
shaft bearings, contactor boxes and 
other equipment that needs frequent 
inspection. Walkways across end 
frames provide passage from one crane 
girder to the other. Use grab irons : : {_Angle frame 
when handrails would interfere with (see table) 
trolley movement. Install anti-slip foot- > = 
walks at least 12 in. wide, substantially +. : ; 
supported and rigidly braced. When- >e---- % coecal 
ever possible, equip each walk with a 
substantial handrail 3% ft high with 
wire screening fitted between the inter- 
mediate rail and the 6-in. toe plate that 
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Dimension X;in. - 10 1 12 


: : | 
Fig. 3—Follow pointers (below) when ap- Sine Angles, in 24x24 ar Dhx 3X 3X% 5X35 x% 


plying cable clamps. Bind cable ends with Size Bar, in. 24X% 25x X 3 Xx 3x% 
wire or steel bands as these frayed ends 
can cause serious cuts and abrasions 















































, Steel band seizing Fig. 2—Follow dimensions (above) when 


RIGHT fabricating wheel guards to provide a 
U-bolt of all clips rigid barrier that will remove obstacles 
on dead end of rope from the rail and will not vibrate loose 





WRONG 


Clips staggered How to Space Clips 


Cable, Number — Spacing, 
in. Required in. 
1/4 1/2 

WRONG 3/8 vA 

U-bolt of all clips 1/2 : 

on live end of rope 5/8 3/4 

3/4 1/2 

7/8 1/4 

1 











RIGHT 
Position of dips immaterial 

extends above the floor plate. Allow 
6%-ft head clearance between walks 
and overhead trusses. Cover all open 
APPLY CLIPS THIS WAY ings between walkways and girders 
with wire screening having mesh open- 
|. Place clip furthest from ings not larger than one-half inch. J 
thimble. Take strain on On bridge girders. If the girders 
cable top is more than 3 ft above the walk- 
way, construct an additional handrailed 
walkway along the top and _ provide 
a standard ladder at each end, connect 
ing these walkways. Provide basket 
guards or similar protection for ladders 

in exposed places. 

Miscellaneous safety devices. Trolleys 
on large cranes should be completely 
Lack of strain caused this floored with steel grating or plate. 
dead end to bulge Provide toe plates around all opening‘ 

and along all floor edges. Provide 


Eureka Clips 


2. Apply remaining clips 
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handrails, grab irons and steps where 
necessary for safe access to motors and 
brakes. A safe means of access to the 
current collectors mounted below the 
crane trolley speeds up inspection. 

Crane clearance. When crane oper- 
ates directly under the roof, at least 
12-in. clearance is needed between crane 
and overhead roof trusses. Two-inch 
end clearance between crane and build- 
ing walls or other stationary structures 
prevents rubbing when truck wheels 
have considerable end play either in 
their bearings or on the crane rail. 
When two crane runways parallel each 
other allow at least 24-in. clearance 
between cranes. 

Bumpers and fenders. Bumper rail 
stops should be at least one-third of the 
truck wheel diameter in height. Fasten 
both truck wheel and trolley bumpers 
to the girder rather than to the rails. 
Build up bumpers of plates and angles. 
or of steel castings. Truck wheel fenders. 
extending to top of rail and projecting 
in front of all bridge and trolley track 
wheels, should be attached to the trolley 
or to the bridge-end frame. Shape 
fenders to a form that tends to push or 
raise a man’s hand, arm or leg off the 
rail and away from the wheel. 




















Limit Truck Drop 


Safety lugs. Heavy lugs or brackets, 
placed on trolley frames and bridge-end 
carriages, limit a drop to one inch or 
less if a wheel or axle should break. 

Potentials above 220 v. Cover the en- 
tire floor of the operator’s cab and the 
floors at all motors and switchboards 
with heavy rubber mats when potentials 
above 220 vy are used. 

Uniform operation. For uniform 
crane operation, arrange controls in the 
following order beginning at operator’s 
tight: Bridge motion, trolley motion, 
main hoist and auxiliary hoist. When 
additional trolley or hoist controls are 
required, install them at the operator’s 
left. Connect drum controllers to oper- 
ate as follows: 

Bridge controller: to right, travel 
right; to left, travel left. 

Trolley controller: to right, rack out; 
to left, rack in. 

Hoist controller: to right, lower; to 
left, raise. 

For vertical levers, have the motion 
away from operator correspond to the 
tight-hand motion of a drum-controller 
handle. Use enclosed controllers and 
Provide them with dead-man handles or 
foot-operated contacts to cut off the 
current automatically when pressure on 



















Fig. 4—Make the operator’s cab large 
‘tough to hold the equipment and at the 
‘ame time give him room to move around. 
Plan for uniform controller operation 
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the handle or pedal is fully released. 

Fire and safety regulation. Installa- 
tion of switchboard wiring and all other 
electrical equipment must comply fully 
with safety regulations of U. S. Bureau 
of Standards and the fire-prevention 
regulations of the National Board of 
Fire Underwriters. Install the main- 
line switch or its equivalent so as to 
cut off all power to the crane and so 
that it may be locked securely in its 
open position. 

Handles on control ropes. To reduce 
the possibility of grabbing the wrong 
handle, all handles of floor-operated 
cranes should be different. Mark the 
motion controls plainly on each handle 
or rope. Where practicable, thread 
these ropes through holes in a 1x2-in. 
wooden strip, or other similar spreader. 
which rests on the rope handles. Such 
a device prevents ropes entangling and 
assures handles always being in the 
same relative position. 

Brakes. Provide a suitable brake on 
the bridge motion. Fit each hoist with 
an effective solenoid brake and a me- 
chanical-load brake, each capable of 
holding full-rated load. The load brake 
may be omitted on cranes for bucket 
operation exclusively. 

Travel-limiting device. Protect each 
hoist with a travel-limiting device, oper- 
ating directly from the rising load block 
instead of being actuated by the drum 





shaft. If a paddle or arm device is 
used, each paddle or arm should be 
placed between the cables and extend 
across the entire lower block so that a 
swinging load cannot fail to strike it. 
Limiting devices must break, not close, 
the circuit in functioning. 


Cable Drum Pointers 


Cables and drums. Cable drums need 
a flange at each end to prevent ropes 
getting off the drum. Have drum large 
enough to hold at least two full wraps 
of hoisting cable in the grooves when 
the hook is at its lowest possible posi- 
tion. Use a hook block that lifts ver- 
tically without twisting. Paint the hook 
white and provide it with a handle. 
Protect bottom sheaves by close-fitting 
guards to prevent displacing the rope 
and to keep riggers hands from being 


caught between cable and sheave. 


Sheaves and drums. They should 
have a mean diameter not less than 30 
times the rope diameter for 6x19 War- 
rington lay rope, or 20 times the diame- 
ter for a 6x37 or 8x19 rope. The equal- 
izing sheaves must have mean diameters 
at least 16, 11 and 12 times the respec- 
tive rope diameters. Use hoisting ropes 
of plow-steel or improved: plow-steel 
quality. Install guards at the contact 
point of the cables on the sheaves in 
load blocks of five-ton capacity or less. 

(Continued on page 150) 
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Is Chromium Plating the Answer 


to Diesel Liner and Ring Wear? 


Experience reported at Na- 
tional Oil and Gas Power 
Conference indicates that 


plating liners or rings 


shortens “‘run-in’’ period, re- 


duces wear and _ increases 


time between overhauls 


> HARDNESS, HIGH THERMAL CONDUC- 
tivity, low friction, low affinity for 
other metals, and corrosion resistance 
form the inherent properties of porous 
chromium platings which contribute to 
their low wear rate in engine cylinders, 
according to Russell Pyles, chief engi- 
neer, Van der Horst Corp of America, 
who spoke at the 16th National Oil 
and Gas Power Conference of the Oil 
and Gas Power Division, ASME, held 
June 14-16 in Baltimore. 

Chromium is harder than any other 
metal in general use for engine cylin- 
ders, said Mr Pyles, and this hardness 
maintains throughout the case _ thick- 
ness and over the range of cylinder- 
wall operating temperatures. Neither 
hardness or wear resistance of the base 
metal need be considered; with a 
chromium-plated surface, ordinary cast 
iron or low-carbon steel may be used 
for the liner unless strength require- 
ments dictate alloys. 

Chromium’s linear expansion coeffi- 
cient is lower than that of cast iron 
or steel but this does not seem to cause 
bond failure. The fact that tempera- 
ture rises sharply from the jacket side 
of the liner to the cylinder side may 
help to account for the successful 
bonding, the chromium plate, with its 
low coefficient, being on the high-tem- 
perature side. 

Thermal conductivity of chromium 
exceeds that of steel or cast iron by 
about 40%. Improvement in heat 
transfer results in lower wall tempera- 
ture and improves piston and ring 
lubrication. Photomicrographs show no 
space or voids between plate and base 
metal; this close bond interposes no 
barrier to heat transfer. 

Although simple friction tests fail to 
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Fixture holds cylinders with anodes accurately centered; cylinders remain in fixture 
during short anodic treatment, immersion in plating tank and porosity treatment 


measure actual friction conditions in an 
engine cylinder, chromium displays the 
lowest sliding and rotating friction co- 
efficients of any metal tested. 

Corrosion resistance of chromium is 
high, particularly with respect to hy- 
drogen sulphide and the sulphur com- 
pounds in general. It is unaffected by 
nitric acid and saturated ammonia solu- 
tions, but hydrochloric and bromic acids 
dissolve it. 

Porous chromium, as used in engine 
cylinders and on piston rings, differs 
from hard chromium in surface con- 
dition. After plating current is ap- 
plied in the usual manner, current is 
reversed and electrolytic etching takes 
place. This produces a rough, porous 


surface which has high wettability, that 
is, on which oil spreads rapidly. Ex. 
istence of pores or crevices in the sur- 
face reduces net contact area which, 
in combination with the high thermal 
conductivity of chromium and its high 
melting point, helps to account for the 
high load capacity of porous-chromium- 
plated cylinders. 

Cylinders or liners to be plated are 
first honed, then assembled in fixtures 
with accurately centered anodes (see 
photo above). A short anodic treat- 
ment follows and then the fixture is 
immersed in a plating tank where 
chromium is deposited at high current 
density. The fixture and cylinders then 
go to an etch tank, where reversed 





Photomicrographs (100x) of outside diameter surface of hard-chromium-plated ca-t-iroa 
piston ring (left) and of porous-chromium-plated piston ring (right) 
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cursent strips off part of the chromium 
fron the surface to produce the re- 
quired porosity. After disassembly, the 
cylinders are finished by honing. 

Mr Pyles concluded his paper with 
a report of a laboratory dust test on 
a small gasoline engine. which showed 
that cast-iron cylinders wore about 
four times as fast as chromium plated. 

At the same session, Tracy C Jarrett, 
chief metallurgist, Koppers Co, Ameri- 
can Hammered Piston Ring Division, 
told of exp2rience with porous chrom- 
jum plating on piston rings, a new de- 
velopment. This experience, he said, 
led to the following conclusions: (1) 
All surfaces to be plated should be 
honed first to remove all traces of 
turning, (2) for rings up to a nominal 
diameter of 64 in., plate thickness, 
including porosity, should be 0.004 to 
0.006 in., (3) thickness of porosity 
should be 0.001 to 0.0015 in., (4) 
proflometer readings in micro-inches 
RMS should be 45 to 90, measured at 
right angles to side faces, (5) hard- 
ness measured on the hard chromium 
surface, expressed in Knoop hardness 
numbers (100-gram load) should not 
be less than 775, (6) porosity should 
be created by reverse current, and (7) 
rings should be subjected to boiling 
water for one hour to remove possible 
traces of hydrogen. 

Dr Jarrett pointed out that the plate 
is deposited directly on the OD surface 
of the ring and that after plating, the 
edges where the OD surface joins the 
side faces are rounded with a slight 
radius. At present, only one chrom- 
ium-plated ring is used in aircraft 
engines and two in diesel engines, being 
installed in the top grooves. The 
porous OD surface permits the ring to 
carry oil for immediate seating pur- 
poses and at the same time permits 
the ring to wear quickly and produce 
its own mating surface for the par- 





ticular barrel. The porous surface 
tends to bring the cast-iron rings in 
the lower grooves to a faster seat than 
if a non-porous chromium-plated or 
plain cast-iron ring were used, and to 
do it with less wear. 

Field ‘experience shows, Dr Jarrett 
said, that no feathering has occurred 
when a porous chromium ring is used 
in the top groove. When engines 
operate under sand or dust conditions, 
the porous-chromium-plated surface 
prevents wear from the dust and sand 
and reduces the amount of abrasive 
material contacting the remaining cast- 
iron rings. Not only does the plated 
ring appear to resist a greater part of 
the wear, permitting the other rings 
to register longer life, but it also re- 
duces barrel wear considerably. Data 
from engines operating under abnormal 
dust conditions supported these state- 
ments. 

Other papers presented at the con- 
ference are summarized below: 


Diesel Maintenance in the Navy, by 
Commander Thomas G Reamy, Bureau 
of Ships, USN. 

Shows the growth of diesel engines 
in naval service, and outlines the nor- 
mal and emergency conditions which 
make maintenance of engines in naval 
service different and more difficult than 
ashore. Cites Navy methods of plan- 
ning maintenance and accounting for it, 
giving some figures on peace- and war- 
time maintenance costs. Points out 
that difference in service conditions 
makes comparison with maintenance 
costs in other fields misleading. Out- 
lines problems involved in planning for 
and stocking replacement parts and 
steps being taken to improve operd- 
tions. Discusses responsibility of diesel 
industry with respect to conservative 
engine ratings and need for trained 
service personnel at key points. 


Proposed Expressions for Root’s Su- 
percharger Design and Efficiencies, by 
F A Hiersch, University of Michigan, 
Ann Arbor, Mich. 

Defines certain proposed positive-dis- 
placement-blower efhciencies in terms 
of slippage air, which is taken as a 
means for rating the design of the 
blower. Examples show application of 
the method to specific problems. 


Investigation of Large Diesel-Engine 
Wristpins, Pistons, and Crankcase 
Explosions, by F E Faast, Consulting 
Engineer, Tampa, Fla. 

Gives results of research undertaken 
to solve wristpin and piston difficulties 
in large diesels which had experienced 
crankcase explosions. Precise meas- 
urements on a_ slotted-end wristpin 
showed that large wristpin deflections 
in fixed-end wristpins can cause ex- 
cessive bearing pressures and tempera- 
tures, rupture of oil film, and large 
skirt deflections, all of which form ex- 
plosion hazards and may cause piston- 
skirt rupture. 


Rational Analysis of Stress and Strain 
in Connecting Rods, by Otto R Spies, 
Analytical Engineer, Diesel Division, 
Baldwin Locomotive Works, Phila., Pa. 

An attempt to represent, in a syste- 
matic form, the consecutive stages of a 
rational analysis of stresses and strains 
in connecting rods. Includes a graphi- 
cal determination of connecting-rod mo- 
tion; analysis of gas forces, torque re- 
action, and kinetic reaction of rod 
itself; analysis of stresses and strains 
arising during assembly and under ad- 
ditional external and kinetic loading 
during engine operation; calculation of 
strain constant of rod bolts and meas- 
urement of bolt force during assembly; 
analysis of strain loading of crankpin 
eye during assembly; determination of 
forces acting on shank; analysis of con- 
ditions at wristpin end. 


Cross-section (100x) of hard-chromium-plated cast-iron piston ring (left) and of porous-chromium-plated ring (right) 
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Fig. 2—Unbalanced mechanical seal, sealing surfaces between R 
and S prevents liquid leaking out of the pump 


> DuRING RECENT YEARS mechanical 
stuffing-box seals for pumps have re- 
ceived considerable attention. Pump 
manufacturers still use them with cau- 
tion because operating experience is 
somewhat limited. Field and laboratory 
experiences, however, are encouraging 
and the seals are here to stay, even 
though they have not developed to a 
stage where they are a cure-all for 
packing troubles. 

Mechanical seals (Stuffing-box is 
dropped for convenience.) are usually 
an integral part of the pump, installed 
by the manufacturer and, on large 
units, tested before shipment. Then, 
when placing the pump in service and 
during normal operation, adjustments 
of its seals are not necessary. In fact. 
many mechanical seals are self adjust- 
ing. For example, coolant pumps on 
automotive engines have mechanical 
seals, as do other small circulating and 
coolant pumps and refrigerant com- 
pressors. In these applications, pres- 
sures and temperatures usually are 
comparatively low, but mechanical 
seals are used also where pressures, 
temperatures and liquid characteristics 
make operation difficult with packed 
stuffing boxes. 


Seal Construction 


All mechanical seals have a rotating 
seal face, R, and a stationary seal face, 
S, Fig. 2, held in sliding contact with 
each other under sufficient pressure to 
prevent excessive escape of liquid be- 
tween them. Springs usually hold the 
seal surfaces in contact with a pressure 
greater than that existing at the eye of 
the first impeller inside the pump, as 
in chamber P around the seal. 

It is this pressure, in chamber P, 
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Fig. 3—Same as Fig. 2, but with cooling-liquid jacket around 
stationary part of seal to remove heat from sealing surfaces 


Why Mechanical Seals Improve 
Centrifugal Pump Operation 


H Hornschuck, engineer, Ingersoll-Rand Co, 


presents the how’s and the why’s of putting 


mechanical stuffing-box seals to good use on 


centrifugal pumps, and outlines the conditions 


that must be satisfied for successful operation 


that the contact surfaces between parts 
S and R must seal against. S corres- 
ponds to the packing gland of a con- 
ventional stuffing box and is bolted to 
make a tight joint with the end of the 
stuffing box. Part A is fixed to the shaft 
and connects to the seal by pin B. 
Packing D forms a resilient connection 
between R and C and acts as a seal 
between the two and the shaft. These 
parts rotate with the shaft but are sta- 
tionary relative to each other and, 
therefore, do not subject the packing 
to friction or wear. 

Contact pressure between the sealing 
surfaces of S and R is the chief factor 
limiting the use of the mechanical seal, 
Fig. 2. Wear is excessive if this pres- 
sure is too great for (1) pump speed, 
(2) pressure, temperature and liquid 
characteristics, and (3) sealing-face 
materials. The force producing contact 


pressure on sealing surfaces between S 
and R represents the difference between 
the force holding these surfaces to- 
gether and the separating force acting 
between them. Since provisions have 
not been made in the seal, Fig. 2, to 
balance these forces, we call it an un- 
balanced type. Contact pressure on this 
type of seal is from 0.45 to 0.5 times 
the differential pressure against which 
the seal has to operate. 


Unbalanced Seals 


All seals on small equipment, such 
as coolant, automobile-cooling-water 
and small merchandising pumps are 
in general the unbalanced type, with 
a working pressure limited to about 40 
psi on water. The seal member may ob- 
tain resiliency from rubber or metal 
bellows or specially designed soft seal 
rings, instead of from packing. 
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Fig. 4—Same as Fig. 2, but with lubrication connection to seal- 
ing surfaces between S and R to reduce wear on these parts 
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Fig. 1—This oil-pipeline centrifugal pump is equipped with mechanical seals and has 
high suction pressure for which the seals are designed to hold against 


Just as for packing, seal manufac- 
turers have certain maximum limits for 
pressure, speed and liquids, with fric- 
tion the limiting factor. With seals, 
this problem can be dealt with some- 
what more easily than with packing be- 
cause many material combinations for 
the seal faces are possible, especially 
with recent developments in non-metal- 
lic bearing materials. 


Lubricate Sealing Surfaces 


Seal faces must be lubricated to re- 
duce friction and to dissipate some of 
the heat generated. Normal leakage of 
several drops per minute through the 
seal is usually sufficient for lubrication. 
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When pressures are high or liquids 
volatile, you may have to provide other 
means for lubrication or cooling. Heat 
can be easily carried away from the 
sealing faces by water circulation 
around the stationary face, as in Fig. 3. 
When contact pressure reaches a mag- 
nitude where lubrication from the 
liquid handled is not sufficient, oil 
lubrication is used for the stationary 
seal face, Fig. 4. 

Fig. 5 shows the commonest ar- 
rangement for high pressures, hot oil, 
light hydrocarbons or oils containing 
acids. Two seals are used, one sealing 
toward the inside of the pump, the other 
toward the bearing end. A pressure 
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Fig. 5—Unbalanced double mechanical seal; sealing surfaces 
between S and R and S’ and R’ used on high-pressure pumps 


approximately 10 to 20 psi higher than 
the stuffing-box pressure is applied to 
the space between the seals, and oil is 
either injected or circulated through 
this space. Both seals, therefore, oper- 
ate in oil to keep them lubricated and 
cooled. 

While this arrangement presents a 
solution to many stuffing-box problems, 
it has the disadvantage of requiring 
auxiliary equipment for oil injection, 
such as a pump, pressure regulator, 
oil tank and piping. Furthermore, a 
small amount of oil flows continuously 
into the liquid pumped, which, besides 
the loss of oil, is objectionable for many 
applications. In addition to the three 
arrangements, Fig. 3 to 5, combina- 
tions of these and other auxiliary means 
have been used. 

A reduction in contact pressure be- 
tween the sealing surfaces would make 
it feasible to operate seals at corres- 
pondingly higher suction pressures and 
under less favorable lubricating condi- 
tions. This has been done by partially 
balancing the forces acting on the seal- 
ing faces; that is, in Fig. 6, sealing- 
surface area B has been made larger 
than area A which is subjected to full 
stuffing-box pressure. This type, called 
a “balanced seal,” has been success- 
fully operated in numerous applications 
for many years. 


Balanced Seals 


Theoretically, a balanced seal could 
be designed to have all forces balanced 
and, therefore, no contact pressure. 
Such a condition would exist if the 
sealing surface area equaled approxi- 
mately twice the area subjected to the 
suction pressure. But practically, this 
condition is not feasible because of 
small imperfections on the sealing sur- 
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faces, variations in machining toler- 
ances, imperfect alignment and vibra- 
tions in the pump shaft. 

As a result, seals of this type are only 
partially balanced, but the unbalance 
is reduced to a point where it can be 
easily taken care of on the sealing sur- 
faces. Successful operation can readily 
be obtained when contact pressure is 
less than one-half that of an unbalanced 
seal under the same operating condi- 
tions. Therefore, maximum application 
limit for a balanced seal should be 
twice that for an unbalanced seal. This 
is particularly pertinent when you han- 
dle liquids with poor or no lubricating 
qualities. 

Single balanced seals have been in 
operation for some time, sealing hydro- 





carbons having a specific gravity of 
approximately 0.5 at suction pressures 
of several hundred pounds per square 
inch without any lubrication other than 
the small leakage across the sealing 
faces. In general, seals for this type of 
service are equipped with shallow aux- 
iliary stuffing boxes using packing, the 
space between packing and seal being 
connected to a torch line or piped to 
atmosphere outside the pump house, as 
in Fig. 7. Any vapor escaping between 
the seal faces is properly vented to a 
place where it can do no harm. 

On a properly functioning seal of 
either balanced or unbalanced type, 
leakage is very small—in many cases 
only a few drops a minute. Two main 
factors governing the amount of leak- 
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Fig. 6—Balanced mechanical seal. Difference in areas B and A puts in close balance 
the total pressure tending to separate S and R and that hold them together. Fig. 7— 
Mechanical seal for hydrocarbons, arranged with auxiliary stuffing box 
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age are finish of sealing faces and shaft 
vibration. A seal with lapped or super. 
finished sealing faces operates sucvess. 
fully with less leakage than one with 
surfaces trued by grinding only. Of. 
hand, especially on balanced seais, jt 
might seem that an increase in contact 
pressure would lead to reduction jn 
leakage. In my opinion, however, this 
can be true only when the increased 
load helps overcome physical imper. 
fections of the sealing surfaces. Ex. 
perimentally, it can be shown that on a 
stationary seal with practically perfect 
faces no change in leakage occurs un- 
less the state of practically perfect hal- 
ance is reached or exceeded. 


Light Hydrocarbons 


In handling light hydrocarbons, leak- 
age vaporizes when it reaches atmos- 
pheric pressure. When the vapor ex- 
pands to gas, the refrigeration effect 
may freeze any moisture present to ice 
particles. If they form on the sealing 
faces, leakage increases and makes the 
seal inoperative. Heating the stuffing 
box with steam has overcome this. 

Power required to operate a me- 
chanical seal is less than that required 
to operate a packed stuffing box. This 
power is mainly a function of contact 
pressure and coefficient of friction. As- 
sume three stuffing boxes: one packed, 
another with unbalanced seal and the 
third with balanced seal—all operating 
under the same conditions. Also, as- 
sume the same coefficient of friction for 
all three and the contact pressure for 
the packed box to equal stuffing-box 
pressure. Then, if the power for the 
packed box is unity, that for an unbal- 
anced seal is approximately 0.5 and for 
a balanced seal, approximately 0.25 


Starting Torque Required 


The same relationship applies to the 
starting torque of these devices, since 
here again the controlling factors are 
contact pressure and coefficient of fric- 
tion. The latter being many times 
greater when the shaft is at rest. start- 
ing torque for all three types of seals 
may reach such magnitudes with high 
suction pressures that it must be taken 
into consideration, particularly for units 
having small horsepower drivers. 

With the exception of small pumps, 
mechanical seals are installed in the 
stuffing boxes originally provided for 
packing. As a rule, mechanical seals 
require less space than packing. Their 
full advantage is, therefore, not real- 
ized until they are made an integral 
part of pump design, which results in 
shorter shaft spans and, in many cases, 
elimination of shaft sleeves and their 
fastening devices. 
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HOW TO KEEP 
FLOWMETERS 


ACCURATE 


By WILLIAM C BENNETT 
Cochrane Corporation 
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Meter Accuracy Check List 


ACCURACY IN FLOWMETERS is not something you can purchase 
and then forget about. It depends not.only on obtaining good 
metering equipment, but also on installing it properly and main- 
taining it intelligently. 

You can defeat accuracy in the final measurement at any one 
of many places in the metering system even though measure- 
ments at all other places are correct. The 44 items listed below 
may seem like a formidable number to affect flowmeter accuracy. 
Usually, however, in any given installation only one or two 
of the many possible sources of inaccuracy are the cause of 
incorrect readings. As a guide to installation and operating engi- 
neers, this check list will prove useful because it covers every 
make and type of head flowmeter. 


Causes of Errors in Meter Readings 


I~WHEN CREATING DIFFERENTIAL PRESSURE BY 
THE PRIMARY ELEMENT, AVOID THESE MISTAKES: 


A— Computing primary element with insufficient data or in- 
correct pipe diameter. 

B— Locating primary element too close to flow disturbance or 
to pulsations. 

C — Installing primary element reversed, or eccentrically, with 
orifice obstructed or drainhole in wrong location. 

D— Permitting primary element to become dirty, drainhole to 
become plugged, orifice edges rounded, orifice obstructed or 
plate buckled. 
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II— WHEN TRANSMITTING DIFFERENTIAL 
PRESSURE, AVOID THESE MISTAKES: 


A — (1) Making pressure taps with nipples projecting into pipe, 
nipple holes burred or too small. (2) Placing pressure taps in 
wrong location. 

B— When connecting pressure taps to meter piping: condensate 
reservoirs too small, not level, or insulated. 

C—In connecting piping to manometer: wrong or insufficient 
pitch in connecting lines, liquid not same density in both lines, 
lines too small in diameter, too long, leaking, clogged. 


Ill — WHEN MEASURING DIFFERENTIAL PRESSURE 
IN THE METER, AVOID THESE MISTAKES: 


A —In installing manometer: not level, with differential-pres- 
sure connections reversed, no settling chambers, or atmospheric 
temperature too high or too low. ’ 

B—In maintaining manometer: dirty or incorrect volume of 
mercury, condensate in manometer for gas or air, gas or air in 
manometer for steam or liquid. 

C—In transcribing the record: wrong chart, pen out of arc, 
excessive friction and recording chart out of time. 


Take care of flowmeter accuracy and it will take care of the 
efficiency and economy of your boiler room, turbine room and 
process departments. Flowmeters now in use cannot be replaced 
for the duration and few additional ones can be obtained. If you 
haven't an instrument man, place your flowmeters and other 
instruments under your best maintenance man’s care, supple- 
mented by regular inspection visits from the manufacturer's 
representative. 
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I-CREATING DIFFERENTIAL PRESSURE 
BY THE PRIMARY 
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Percent Flow 


B — Mistakes in Locating 
Primary Element 


3 — Located too close to flow disturbances 


REMEDY: Chart below gives minimum lengths of straight 
pipe, in pipe diameters, upstream and downstream from con- 
centric orifice plates or flow nozzles when flange or vena- 
contracta taps are used. Straight-run requirements become less 
as ratio of orifice diameter d to inside pipe diameter D de- 
creases, For example, in case 1, when the ratio of d:D—0.4, 
upstream straight run of pipe should be not less than six pipe 
diameters with or without straightening vanes, but when the 
ratio of d:D—0.7, the upstream straight run of pipe must be 
not less than 13.5 pipe diameter without straightening vanes, 
and not less than eight pipe diameters when straightening vanes 
are used. Straightening vanes are helpful, except in case 2, 
where their value is doubtful, and in case 3. 



























































For Flange or Vena~Contracta Taps « 
Fitting Upstream Minimum A (in Pipe Diareters) 
Before {When Orifice Ratio diD= —— 
Straight Straighten- 
Run Piping Loaryout + ing Vanes} 0.1 | 0.2 | 0.3 | 04 | 0.5 | 0.6 | 0.7 | 0.8 
I. Elbow, jo --- R-~ --Ohe- Ba None 6 6 6 6 7 9 | 13.5] 20 
Pt ag LOritios location: with |o |e|e|elez|7]6 | 10 
2. Two ells or the HH None 8.5 6.5 8.5 8.5 10 13.5 18.5 25 
two bends in : 
same plane |t7 *--A---> B= | with |8.5/85/8.5|65| 9 | 10.3] 12.5] 155 
Z.Reducer | m>p—A___Ipeq | None |6 | 6 | 6 | 62] 75|95| @ [53 
- Two “ a =-- A- --==B~ | Wone | 14 | 145| 16 | 16 | 207| 246] 31 | 40 
right ang/es ot location<_ With 9.5 9.5 9.5 9.5 10 "1 13.2 6.5 
Concentric Eccentric Segmental . — br --A----*B~ | None 16 | 17.5] 19.3] 22 | 25 | 30 | 38.5) 50 
orifice orifice orifice. | Fegulating | —thHb———db—4| wien To2loe loz 19s] ws|2slsz] 19 
Downstream Minimum B ( Pipe Diameters) 
A — Mistakes in Computing For All Cases 
Primary Element 23{26| 3 [33 | 36| 4 [43/46 


1 —Incorrect or insufficient data 
REMEDY: Obtain complete data listed below. 


REQUIRED INSTALLATION DATA FOR ALL SERVICES 

Maximum flow to be metered; pressure; temperature; nomi- 
nal pipe size and series; actual internal pipe diameter and type 
of taps to be used. 

For steam: superheat or percent moisture. For liquids other 
than water: specific gravity and viscosity at flow temperature. 
For gas: base pressure, usually 14.4 psia; base temperature, 
usually 60 F; specific gravity (air=1); quality and barometer. 


2— Inside pipe diameter reported incorrectly 


REMEDY: Measure inside pipe diameter as described below. 

Use internal calipers and a 
steel rule and measure inside 
diameter at four equally spaced 
locations at both upstream and 
downstream taps. Average these 
eight dimensions. 
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*For pipe taps increase A two diameters and B eight diam- 
eters. 

+Single long-radius bend is equivalent to straight run of pipe. 
++Wide-open gate valve is equivalent to straight run of pipe. 


STRAIGHTENING VANES 


Select vanes of a length not less than ten times greatest 
dimension of individual vane passage. 


4 — Located too near a source of pulsations 


REMEDY: Place orifice far enough away from source of pulsa- 
tion. If this is impossible, install an air chamber for liquids. 
Install combination of capacities and throttling orifices for steam 
or air. Check elimination of pulsations with an engine indicator. 

Pulsation effects are reduced by use of a large orifice and 
pipe ratio, d:D, and a high-pressure differential. This combina- 
tion usually requires reducing the pipe size. Sometimes you can 
correct meter readings by a pulsation factor, based on analysis 
of the pulsation cycle. 
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C — Mistakes in Installing 
Primary Element 


5—Installed backwards 


REMEDY: Re- 
verse, and make 
sure also that lo- 
cation of upstream 
and downstream 
connections are 
not reversed (See 
item 17.). 








6 — Installed eccentrically 


REMEDY: Center as indicated in sketch. Notch or file outside 
edge of orifice plate, if bolts interfere. 

To center the orifice, the most convenient measuring point is 
the outside circumference of the pipe flange, but this is often 
eccentric with respect to the internal circumference of the pipe. 
To check this possible error, take three equally spaced measure- 
ments between inside of pipe and outside of flange, as at X. 
Then insert orifice plate and make another set of measure- 
ments at the same lo- 
cations between the 
outer edge of the ori- 
fice plate and outside 
of the flange, as at Y. 
Shift the orifice plate 
until the difference 
between the two sets 
of measurements for 
each of the three lo- 
cations is the same. 
In the figures A— D= B—E = C—F. The orifice plate will 
then be centered with the inside circumference of the pipe. 


As2%in. 8B "242 in. Osl%in. &« Wi in. 








7 — Eccentric- or segmental-orifice bore obstructed at bottom 
by gasket (See figure at right.) 


REMEDY: Recut and relocate the gasket 


8 — Drainhole in orifice plate located less than 90 deg from 
pressure taps on vertical installation 


REMEDY: Revolve plate so 
that drainhole is at least 90 deg 
from taps, as at right. 


Orifice 


Drain hole v. 
in orifice -< 

te not_-- 
less than 


from taps 
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D — Mistakes in Maintaining 
Primary Element 


9 — Dirt or scale collection on orifice plate, as at right 


REMEDY: Clean plate more 
frequently. Be careful of sharp 
edge of orifice when cleaning. 
Do not scrape. 





10 — Drainhole in orifice plate, shown at right, plugged by 
dirt or obstructed by gasket 


REMEDY: Remove obstruction. 


At for 
ligeid so/ 


REMEDY: Replace plate with 
one that has a sharp-edged ori- 
fice, as at A. If plate is not 
beveled downstream, reverse it 
so as to secure new, sharp up- 
stream edge. 





12 — Obstruction lodged in orifice bore (Overalls, lunch boxes, 
welding rods, tools, etc, have been found.) 


REMEDY: Remove obstruction. 





13— Warped or buckled orifice plate causing low reading 
(Usually plate is concaved because it is too thin for pipe size 
and pressure.) 






REMEDY: Flatten, and back 
up with dead plate. 


_ Va 
— \Gareracsesaasasas 






Recommended plate thickness- Orifice 
. ; gare plate bent 
es are: 1/16 in., up to 4-in. in- by too high 
side pipe diameter; \% in., 5- to pressure 






14-in. pipe; 3/16 in., 16- to 18- 
in. pipe; 4 in. 20- to 24-in. 
pipe; and % in., 30-in. pipe and 
over. 


a eet | i/ A pacedadhtidhtathuthathatutatut 
—7' 'F— 


14 — Sediment or scale built up in layer on inside pipe wall, 
causing a decrease in flow area 


REMEDY: Clean the pipe. 





N 

N 
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11-TRANSMITTING 


DIFFERENTIAL PRESSURE 
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Vena-Contracta Taps 


A=— Mistakes in Making 
Pressure Taps 





15 — Pressure nipples project 
into pipe beyond inside edge of 
hole; inside edge of hole in pipe 
burred ; welding of boss or coup- 
ling caused a projection into pipe a 

YI 























REMEDY: Correct by reinstall- Vf, 
ing as shown in instructions at "i 


right and below. Yj a 

















Weld 


[lc WIM TN.- 


oc 
}«---O Approx. - > Edges of holes must be clean and sharp 
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16 — Hole diameter of pressure nipple too small, causing slow 
drainage or even capillary action 


REMEDY: Change to meet recommendations in chart above 
and as follows: Use ¥2-in. nipples (7/16-in. holes) up to 900 psi 
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Flange Taps 





Pipe Taps 


and 750 F. Use 34-in. nipples (5%-in. holes) for bent nipples and 
on top of pipe following bend in horizontal plane. Use 1-in. nip- 
ples (13/16-in. holes) moly-steel welded to pipe above 900 psi 
and 750 F. 


17—Upstream and down- 
stream measurement reversed or 
inaccurately laid out 


REMEDY: Should be within 
1/32 in. for vena-contracta taps 
and within 4 in. for pipe taps. 
Flange taps are 1 in. from ori- 
fice face to center line of tap. 
Both U (upstream) and D 
(downstream) taps at right are 
measured from upstream face of 
orifice plate or flow nozzle. 








18 — Pressure connections ‘not 
on same side of pipe or not in 
same plane, as at right 








REMEDY: Change to correct location. 
19 — Subjected to swirling flow because connections are made 
in the normal location in the side of pipe after a long-radius bend 


REMEDY: Make connections at right angles to plane of long- 
radius bend. as shown below. 







Reservoir ---~~ 
Jo meter body 
a 


Direction 
of flow 






Long -radius 
bend 
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In Horizontal Pipe 



































Orifice plate 
or flow nozzle 
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aay 
-. = sates -» be 
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‘ Po 


s . 
“Reservoirs rnust be-“ 


on sarne level 
STEAM 25 


Orifice plate or 
flow nozzle 






@ Orifice plate or 
-~ flow nozzle 





“ 
Tubing miist slope toward 
meter at least /in. per *F 





Orifice plate or 
J flow nozzle 





WATER BELOW 125 F 








STEAM BELOW 25 PSI 










Yrsulation 


close fo pipe 


WATER ABOVE 250 F 


: Reservoirs on 
we , sarne level 
‘ 








Tubing coiled / | 


a on Insulation-~~.. _.7¢ 
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INSTALLING THE PRIMARY ELEMENT 


In Vertical Pipe 








f 














x 
“Insulation 


125 TO 250 F 











Ju 























} 
} Yr. Orifice plate 


or flow nozzle 








Leveling ___ 
nipple 






Tubing must 

\. slope down ,” 
‘toward meter 

at least 

Jin. per ft 
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TRANSMITTING DIFFERENTIAL PRESSURE — Continued 


B—WMistakes Between Pressure Taps 
and Connecting Piping (Reservoirs 
and Valves) 


20 — Condensation 
reservoirs not level 
with each other, as at 
right, or individually oh 
level Fy 








a 
| | 
a" 


‘Reservoirs’ E 











REMEDY: Level properly. In- \A — fj 

stall condensation reservoirs ex- : F: 

actly level with each other to ‘ 2 

maintain equal water legs in S 

each connection to the meter 3 = Pressure 
body. Figure on right shows how : F differ — 

a false pressure differential re- F Koulty location 
sults from improperly leveled a DS of rasarvelré 
reservoirs with no flow in line. : + ae 


x 


21 — Condensation reservoirs not large enough for low-pres- 
sure steam (below 25 psi) to imsure quick return toward zero 
when steam flow is cut off 
REMEDY: Install large reservoirs as below. 






















Orifice or 
flow nozzle, 

















22— Condensation reservoirs partially or wholly insulated 
REMEDY: Remove insulation. 


C — Errors in Connecting Piping 
to Manometer 


23 — Connecting lines pitched in wrong direction 


REMEDY: Reinstall. Arrange pressure piping to prevent air 
pockets forming and causing a false pressure differential when 
metering steam or water; and condensation pockets forming 
when metering gas or air. See that horizontal runs of piping 
slope downward at least 1 in. per ft toward the meter (See 


No. 24). 
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Air pocketed jn 
incorrectly sloped 
piping --~->. 






24—Connecting lines 
insufficiently pitched 


REMEDY: Reinstall 
lines with horizontal 
sections pitched down- 
ward | in. per ft to- 
ward the meter, as 
indicated at right. 








‘ 
i. 
UeoeY 208 


Proper slope ja 
one inch per foot ~ 








Pressure differential 
caused by air pocketed 
in piping = 

25—Liquid in connecting lines 
not at same density, particularly 


when measuring water above 125 
F in vertical lines 


REMEDY: Equalize tempera- 
ture in both legs, as at lower 












right, 
Vertical 

flow for water 

below 

125 F 

lagging-| ‘ z===5- 

Vertical : 
flow of water ' 


at 125 to 250 F 


26 — Connecting lines leak 


REMEDY: Tighten as 
necessary. Pressure 
lines must be tight. 
Use smallest possible 
number of fittings. Cut 
clean, long threads. Provide a 
union at manometer and at pri- 








mary element ends of piping. 

Diagram at right shows false 48 
pressure differential caused by Leaking 
leaky pipe coupling with no flow Fitting 

in line. A leaky connection in 

the low-pressure line causes a Pressure y 
high meter reading and a leak in prin ns eg 
the high-pressure line causes a lecking pice 
low reading Fitting —--% 


27 — Connecting lines to manometer too small in diameter 
REMEDY: Use '2-in. copper or steel tubing or 1/2-in. iron pipe 
up to 50 ft. Above 50 ft. use next larger size. Do not use copper 
tubing above 600 psi and 750 F. 

28 — Connecting lines too long 
REMEDY: Relocate manometer or use electric meter. 

29 — Connecting lines clogged, meter sluggish 
REMEDY: Blow out pressure piping at regular intervals, Clean 


pressure connections at orifice by removing orifice-valve stems 
and running wire through connections. 


POWER ~ August, !943 


























PIPING FOR METER INSTALLATIONS 


Meter Above Primary Element 























(7, 











(Uolyo4gijo? 43M ) 
dafoawmovoy 


MEAD SASAAAARN RRA UEER EERE EERE RVs 


\ 


AAR AA WRRAARRNR RASA SRR RAR RRR ee eeeAneeeea! 





ey 


ma, D 


¥ 
SSS | 
® 







y 





st ifs. 


a] 


7 Rs 
a= 


Air vents , 


oa et 





9 
NS NAAR 
y 


j 8 f S 
g NSS ANNAN ANAS 











: 











“4, 
2 
“PZT 


Primary e/ement-: 














y 
4 
yj 
4 


"*, 
OOPEOLOREOOOEEEEEE EEE L ET 











Primary 
e/ernent " 
VY), 
4 
Z 
g 
3 
Z 
vA 
vA 
4 
vA 
A 
Z 
Z 
3 
3 
vA 
Z 
Z 
vA 
vA 
Z 
3 
vA 
vA 
Z 
vA 
Y 
+ 
“2, 


! 
(Holgon4gijor 4aM) 
/ dapousoUuny 
NANAAAAAAAAAR A 














%, 


(Ory calibration) 





‘Manometer 





-—o OOS OEEEEeEEEE——E—E———————————————— 

















Meter Below Primary Element 


STEAM 








Air vents. 


/Jernent> 


Primary e 














( 


<2 
ke SS x NAANAAAS 
S n 
= --—-+- Wu ,£ 
' 
\ ‘uworywosns 
ag 
|) 
| | 
| I 
| ad . usin Ss 
| 


u/ 





' 

\? 
$3 
~*~ 
os 
ES 
£3 
ied 
=* 
rs 
,o& 


WATER 


KAAS 

















a 
| I~ 
ic 
| re 4 
Me lL > Ly 
; 1 oO 
Ne Ex 
( ) ¢ 58 
x — $s 
NS { ius ,£ " <+ 
' Sy) : 2 
. ww 

‘ 



























: 


t —S 
Rl é ) WORN 
A 






(Sa 





AIR OR GASES 





Aoi UOl4~OSUGQUOD~ 





(uoynsgije2 kag) 
4a4a usroury - . 
























































ner a 


Bee (P04) 





) 


a 











> 
4 





(533) 93 


POWER + August, 1943 











lil—MEASURING DIFFERENTIAL PRESSURE 





30 — Failure to level manometer 


REMEDY: Apply bubble level 
to float chamber of manometer, 
from front to back and from side 






to side. Some meters have self- 
contained plumb bob or small “Two-way 


two-way bubble level, as at right. bubble level 


31 — High- and low-pressure connections reversed 


REMEDY: Check carefully; reverse if necessary. High-pre sure 
manometer leg (sometimes marked H or +) connects to up- 
stream tap. Low-pressure manometer leg (sometimes marked 
Lor —) connects to downstream tap. 


32 — Settling chambers omit- 
ted for blowing down on steam 
or water measurements 


REMEDY: Install settling cham- 


a Settling 
bers as indicated at right. Two 


chambers} -- 
tees, two long nipples and two 
valves make up this effective 
blowdown arrangement. 

















33 — Manometer subjected to £ oon | 
temperature extremes | : 
| gift, | 
REMEDY: Relocate or, if that = fo, ee) ' 
is impossible, shield against \  sBaae co : ’ 
high temperature; for low tem- Sa ' 
perature, enclose meter, includ- eee; 
ing manometer, and provide {| «Lomps to 
heating element. _ererate Nas . 





B — Mistakes in Maintaining 
Manometer 


34 — Failure to zero meter 











x c 
REMEDY: Meter should be ze- ; . 
roed at operating line pressure. 
First be sure to open equalizing Asetthing- 
valve B, then close valve C in chambers 
low-pressure leg, leaving valve 











A open in high-pressure leg. Pen 
should come to zero on chart, 








35 — Leaky equalizing valve 


REMEDY: Check equalizing valve for leaks. With pen record- 
ing flow and equalizing valve B above closed, close valves A 
and C in high- and low-pressure legs. If equalizing valve leaks, 
pen will move. 


36 — Failure to lubricate pressure-tight bearing 


. ’ Grease packed chamber 
REMEDY: Apply proper lubri- Pen-arm connects here 
cant according to meter manu- 


facturer's instructions. ‘To menemeter fleat 
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37 — Dirty mercury, especially on electrical meters, operated 
hy a change in circuit resistance 


REMEDY: Drain mercury from manometer, clean it and refill 
with purified mercury. Mercury may be cleaned (1) by placing 
n a container and agitating with compressed air issuing from 
the end of a tube extending down in the mercury to bottom of 
container, (2) by filtering through chamois skin or cheesecloth, 
(3) by washing in a 5 to 10% solution of nitric acid and water, 
being careful to remove the last trace of acid by washing the 
mercury with water. Before attempting to clean mercury, obtain 
instructions from meter manufacturer. 


38—Incorrect volume of mer- 
cury, especially where manome- 
ter has one chamber shaped for 
square-root extraction 


REMEDY: Drain out mercury 
and measure in graduate, as 
shown at right. 

















39 — Condensate in manome- 







ter when measuring gas or air 


REMEDY: Drain out water and 
mercury, clean manometer and 
replace mercury. 


}) 

rh ————~ 5 

t Water 7 
Float a 

Mercury AD ne 


-Air-vent screw 





4) — Air in manometer when 
measuring steam or liquids 











REMEDY: Remove according _ F 

to meter manufacturer's instruc- nS 

tions. Manometers of Ledoux- “Ledoux 
bell design have small screw at bell 

top of bell, as at right, to re- } 

move air from.the bell. “Mercury 


C— Mistakes in Translating the Record 
41 — Wrong chart or incorrect multiplying factor 


REMEDY: Rubber stamp each chart with name of service, 
location, and correct multiplier. 


42 — Pen out of arc on time line 
REMEDY: Adjust pen arm length. 


43 — Excessive friction in recording, indicating or integrating 
mechanism. Excessive friction of pen or pen pivots 


REMEDY: Correct according to manufacturer's instructions. 


44 — Recording chart out of time because: (1) Mechanical 
clock requires fast or slow adjustment. (2) Electric clock is 


subject to fluctuating or incorrect frequency. (3) Chart hub is 
not tight 


REMEDY: Correct as required by conditions. 
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Practical suggestions 


for creating emergency ‘Set 


capacity ... substitutes 
for hard-to-get parts 
and materials .. . cures 


for overloads, break- 





hee ME 


WI33 ELLE 


downs ... ways to build 
up short-handed staffs. 
Share your ideas! Send 
in your rough notes and 
photos or sketches. Pay- 


ment at regular rates 


OLD MOTOR BUS ENGINES PUMP WATER 





Fig. 1—Engine and pump foundation, all welded by the 
plant welder from steel channels, was later set in concrete 





Fig, 3 


nels, grouted to concrete foundation 


\ LARGE INDUSTRIAL gasoline company 
recently enlarged its facilities to pro- 
duce more butane and other products 
irom natural gas. This in turn required 
circulating more water over the louver 
lower to maintain proper cooling. 
Circulating pumps in the original 
plant were driven by industrial gas 
tasoline engines of conventional type. 
~ the management wished to use the 
same plentiful fuels to power the new 
pumps. Since duplicates of the original 
engines were not obtainable, the engi- 





neers bought four secondhand truck 
and motor-bus engines from salvage 
yards. No two were exactly alike: each 
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Engine mounted on base, made of welded steel chan- 


Fig. 2 


Fig. 4 


lertical, reinforced steel plate, bolted to engine 
flywheel bell, supports engine in line with pump coupling 


SS A 0 i timtisna. 


a. 


Water-jacketed exhaust manifolds, in units of three 


cvlinders, showing bolting provisions 


required special supports. However. 
each engine drove an identical centrif- 
ugal pump with similar driving con- 
nections. Conventional cast-iron bases 
were unobtainable. but structural steel 
hases served as well-—perhaps better. 

The plant welder mitered sections of 
wide channel iron and welded them 
into a rigid foundation, Fig. 1, large 
enough to support the engine and its 
pump. All units were direct connected. 
so clutch plates, shafts and transmis- 
sions were discarded. 

To support the engine’s driving end. 
a heavy steel plate was trimmed to the 


contour of the flywheel bell housing 


and drilled to mateh the centering 
dowel pins and capserew holes (Fig. 2). 
Skirt of the sheet was trimmed to line 
the crankshaft with the flexible coupling 
and pump shaft. 

Toughest job was the stubshaft, spe- 
cially tailored to connect each engine 
to its coupling flange. Welded to one 
end of the stubshaft was a circular 
plate fitted into the recess of the fly- 
wheel around the original clutchshaft 
pilot bushing. This was first drilled to 
receive the original flywheel-to-crank- 
shaft bolts. To insure a drive free from 
misalignment and vibration, this stub- 

CONTINUED ON PAGE 98 
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Carolina Public Utility, Cape Fear Station, N. C. 
330,000 lbs./hr. - Press. 1025 lbs. Temp. 905° F. Efficiency - 87.2% Riley Unit 
Furnace Length—20’6” Heating Surfaces 
Furnace Width—22’6” Boiler—11,060 sq. ft. 


Furnace Height—36’9” Water Walls—10,590 sq. ft. 
Furnace Volume—16,600 cu. ft. Economizer—7,220 sq. ft. 
Heat Release—22,700 B.T.U. Air Heater—36,000 sq. ft. 


Units Fired by 3 No. 5 Duplex Riley Pulverizers and 6 Riley Burners 















Riley uses 1,000,000 volt X-ray 


to examine drum welds 
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Riley 1,000,000 Volt X-ray Room 
One of the largest in the country 


Through the installation of 1,000,000 volt X-ray 
equipment, the largest and most modern of industrial 
X-ray apparatus, Riley further assures users of Riley 
Boiler equipment of the highest quality of workmanship. 
Fabrication of Riley equipment is also speeded up. Ina 
little more than a minute this X-ray giant will radiograph 
a 4” thick weld—speeding up the process about 30 times 
over the use of 400,000 volt equipment, the previously most 
advanced industrial X-ray. 
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STOKER CORPORATION, Worcester, Massachusetts 
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shaft fitting required extremely accur- 
ate welding and drilling. 

When the engineers were ready to 
connect the engine to the pump, they 
set both units on the form with the 
pump in place and the engine resting 
loosely on the foundation, supported 
only by the heavy steel plates and stif- 
lening gussets. After the two units had 
heen definitely aligned, they welded the 
engine supports directly to the channel- 
iron base. 

The original exhaust manifolds were 
of conventional design and unsuitable 
for a plant where the metal might come 
in touch with inflammable materials. 
The engineers constructed water-cooled 


Fig. 5 


Groove Prevents 
Flange Distortion 


SEVERAL COLUMNs of our new alcohol 
installation were equipped with home- 
vacuum-breaker valves of the 
type shown. In their original form, the 
flanges were plain, as shown at the left. 
\ persistent leakage of vapor forced us 
to overhaul the valves, but they leaked 
again as soon as they were put back in 


made 


service. 
Finally. we realized that distortion 

was the source of our trouble. Note from 

the sketch that the flange bolts have to 


he set up heavily to make a tight joint 
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manifolds in units of three cylinders 
each, two units per engine, arranged to 
be attached to the motor block (Fig. 4 
and 5) by the original crowsfeet and 
retaining studs. Water passes into the 
main sections of the manifolds, upwards 
through the pipe jacket. 

The usual engine radiator system was 
discarded because jacket water is fur- 
nished by the plant circulating system. 
Combination gas/gasoline carburetors 
allow the engines to use either natural 
gas or liquid fuel. The original starters 
and generators remain on the engines 
and each unit is equipped with storage 
batteries for starting the ignition. 

While these makeshift drives are by 
no means equivalent to engines built 
for stationary service, they must con- 
tinue to run for the duration. with the 
aid of close operating attention and oc- 
casional replacements of wearing parts. 

Santa Monica, Calif. J C Avsricutr 





Completed unit ready to pump water 


against the uneven flanged ends of the 
copper risers, flared and hammered by 
a coppersmith. Even our experienced 
pipe fitters were unable to make these 
joints tight without so distorting the 
flanges that the valve rings would not 
seat properly. 

To remedy the difficulty, we machined 
an annular groove in each flange. as 
shown at the right. The improved flexi- 
bility absorbed the distortion resulting 
from bolt tightening, and prevented its 
transmission to the area of the valves in 
contact with the disks. The valves are 
now leakproof. 


Philadelphia, Pa. Emu. Wittman 


Wartime Door and 
Window Screens 


WE HAD THE PROBLEM of protecting ‘he 
windows and doors of our plant aga ns 
the entrance of unauthorized per- sns 
and at the same time keep it easy ‘or 
those on legitimate business to ¢ :in 
access through the door. This as 
done by building a large cage around 
the inside of the door, as in Fig. 2 
The cage we build of heavy wire me-h, 
such as used to inclose backs of switch. 
beards. about 6-in. larger than the door 


i\Yu 
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bolted it to the wall 


and securely 
around the door. A door in the cage 
can be unlocked only from inside the 
plant. 

The plant door we arranged to ring 
an electric bell each time anyone 
opened it to enter the cage. One of 
the plant operators then looks him 
over. If he is known to the operator. 
he is admitted; if not, he is dealt with 
according to the situation. 

We also screened the windows with 
the same material. The windows swing 
open around a horizontal axis. So that 
the screens could be permanently in- 
stalled we made them in two sections. 
in top half of the window and the othe: 
half in the bettem. as in Fig. 1. 

Fairview, \. J. MN Gozpenovicu 


Original solid 

Flange was stiff 

so that bo/ting 

down distorted 

seating Surface 
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Annular groove 
made flange 
flexible and 
cured leakage 
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A Direct 
Calculation of 


Gas Pressure 
Drop in Pipes 


Figure isothermal gas-flow 


pressure drop in horizontal 
lines by assuming the fluid to 
be a liquid, and then correct- 
ing it by a factor taken from 


a simple curve 


By AS HALL, Jr, Instructor in Mechanic- 
al Engineering, and R C BINDER, Asso- 
ciate Professor of Mechanical Engineering, 
Purdue University 


> COMPUTING PRESSURE DROP in a con- 
stant diameter pipe carrying a liquid 
is a familiar problem and easily solved. 
The corresponding problem for a gas, 
however, is much more difficult, being 
complicated by the varying specific 
volume, and hence the varying velocity 
of fluid flow. To simplify gas flow 
problems, use the expression for a 
liquid, and then modify it by a suitable 
correction factor to give the correct re- 
sult for gas. The following explanation 
shows how to do this forthe flow of a 


0.07 


0.06 


0.05 


Curves No. 1 and 2- 
smooth drawn tubes 


0.04 


= 
cr) 
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Friction factor, f 
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2 3 4567891 
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Fig. 1—Pipe friction relation to Reynolds’ number for pipes of different material. Curve 
numbers refer to various pipe sizes and materials shown in Table II 





gas at constant temperature with neg- 
ligible change in kinetic energy. A 
large proportion of practical problems, 
as those involving long pipes, fall into l 
this class. 

The familiar expression for pressure 
drop in a horizontal pipe carrying a 


FOLLOW THESE STEPS 


. Compute Reynolds’ number for 
the gas 


2. Determine friction factor from 
Fig. 1 


liquid is: 
ly? 3. Use equation (3) to find B for 
a-peia oo (1) liquid 
The pressure drop can be calculated if 4. Convert B (liquid) to B (gas) 
1, d, V, v and the viscosity of the liquid, in Fig. 2 
py; are known. Proceed by calculating 5. Multiply entrance pressure by B 


the dimensionless ratio Reynolds’ num- (gas) to find pressure drop 


ber, obtain the friction factor f from the 











Table | 
Explanation Of Symbols 


lb per sq ft abs 


Ib per sq ft abs 
| = length of pipe, ft 
d = diameter of pipe, ft 
V = velocity at entrance, fps 


v 


per lb 
per sec per sec 


lb-sec per sq ft 
f = pipe friction factor 


pressure 
Nx = Reynolds’ number 





Pi = absolute pressure at pipe entrance, 


P: = absolute pressure at pipe exit, 


specific volume at entrance, cu ft 
9 = gravitational acceleration, 32.2 ft 


«u = absolute or dynamic viscosity, 


B = ratio of pressure drop to entrance 





























Table Il 
Best cast Average 

Use | Clean steel Clean iron, cement, cast iron First-class 
Curve wrought galvanized light riveted rough-formed | brick, heavy 
No. iron, in. iron, in. sheet ducts, concrete, riveted steel, in. 

in. in. 

3 14 - 42 30 48 — 96 96 220 

4 6 - 12 10 -— 24 20 — 48 42 - 96 84 — 204 

5 4- 5 6- 8 12 -— 16 24 -— 36 48 - 72 

6 2- 3 g= §G 5 - 10 10 - 20 20 - 42 

7 1% 2% 3- 4 6- 8 16- 18 

8 1- 1% 1%- 2 2- 2% 4- 5 10 - 14 

9 x4 1% 1% 3 8 
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Fig. 3—Variation of absolute gas viscosity 
with temperature in lb-sec per square foot. 
2,0007 1,094 45 ’ oie Example: Find the absolute viscosity of 
+300. 1. eee ee air at 59 F. Find 59 F on the left-hond 
1.500- 5 2 scale and draw a line from this point to 
. 7800 -* Super heeled the index point for air; at the intersection 
es, a (water vapor of this line with the viscosity line, read 
1,000- 10 = 1,000 /bfin.? es 16 = 3.7; « = 3.7 10 > or 0.00000037 
900-4 200 od \ . lb-sec per sq ft 
800 +. 18 & ; p ““% °N0 
a 7004 °° ye) - Air... ve Ne ; 
. 6004 290 . 46 = Pe SA "C0 wae 
J rs) ‘ wl 
Hs 500 3 5 & _-telium 4 ft ‘ S0>--»e for liquid flow, and then referring {o 
~ 400-200 . oe -ae ‘e wr” equation (4) or Fig. 2. 
c 300+ ¢ ~4 : Ye RY Methy/ As an example of using the chart, 
> boo 2 a 43 = “yi chloride consider the following problem: Com- 
F 200- sail ij 98 Methane---->e Nitty we - pute the pressure drop in a horizontal 
100+ a 4p = Ethylene, Co Hg -?* os, 6-in. smooth pipe 10,000 ft long, carry- 
50 T 9 } += Chloroform ing air. Flow is at a constant tempera- 
o-+-20 dis 3 Hp.-7* \. thane, CoMs ture of 59 F. Pressure and velocity at 
-59-}--40 < N. Butane, Ce Hod the entrance are “ oye a 10 : 
-60 p oye per sec, respectively. e specific vol- 
“100 1.0 enzene, (Mga ume v = 9.6 cu ft per lb. 
(Continued on page 154) 
chart*, Fig. 1, then use equation (1). 0.70 
The corresponding expression for the ) 
flow of a gas at constant temperature in / 
a horizontal pipe is**: 
ly? / 
pt — pt = f——™ (2) 
, » , 0.60 
Rearranging the terms puts equations 
(1) and (2) in more directly compar- 
able forms. Dividing equation (1) by 
P, gives the expression for liquid flow: 
a= Sy 
py 2gdpo ~ 8 3) 0.50 
Dividing equation (2) by p," and re- 
arranging, gives the expression for gas 
flow: 
Pi — Pry 
Pi gdpyw a 0.40 
=1—V1—2B (4) | / 
Equations (3) and (4) can be com- - Fo 
pared for identical values of the factor 4 
B. It becomes apparent then that if B, e 
the ratio of pressure drop to entrance t 0.30 
pressure, is computed by the commonly suitenetiie: dheadtiendh cadena dented ake 
used formula for liquids, then the cor- 
rect value of this pressure drop ratio I 
for a gas under the same entrance con- J | 
ditions is simply 1—\/ 1—2B. 6.20 L | 
Fig. 2 shows the pressure drop i 
ratio for gas flow in relation to the | 
pressure drop ratio for liquid flow. f | 
There is not much difference between | 
the liquid and gas relations for values | 
a 4 _— 
of mom below 0.1. The difference sachs ! 
1 
becomes greater, however, at values of 
the pressure drop ratio above 0.1. For — 
example, for a liquid value of  - Ted | 
l 
= 0.30, the corresponding gas value of of 0.10 0.20 0.30 040 0.50 
- ' B- Liquid (Pic Pe 
an is nearly 0.37. Determine si cite F, ) 


the pressure drop for isothermal gas 
flow by first using the simple relation 
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Fig. 2—Relation of pressure drop ratio for constant-temperature gas flow to pressure 
drop ratio for liquid flow in long horizontal lines. Follow dotted line 
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Is Your Turbine-Oil Gare 
Good, Bad or Indifferent? 


Let’s look at good care—at an expert’s rules for long-lived useful lubricating 


oil, Further hints by William G Forbes, Tidewater Associated Oil Co*, to 


keep circulating system charge in operation for the longest possible period 


> Most LIGHT-GRADE TURBINE OILS con- 
tain an inhibitor—an anti-oxidant that 
materially lengthens their useful life. 
\ctual process of the inhibitor action 
is not definitely known, but certain 
materials possess the peculiar power, if 
present in only small quantities, of 
retarding the oxidation process. 

The supply of inhibitor, only .a frac- 
tion of a percent of the total quantity 
of vil, can, theoretically, be consumed 
in service but only under the most ad- 
verse conditions. The small amount of 
makeup oil normally added from time 
to time more than maintains the proper 
concentration of inhibitor. 

Many chemical compounds possess 
inhibiting powers when blended with 
petroleum products. Choice depends 
on the experience of the individual re- 
fner. Additives of this type are not 
soluble in water and are not removed 
by purification methods in common 
use. However, they are removed to an 
appreciable extent by filtering through 
clay or fuller’s earth. 


No Mystery 

There is no mystery about inhibitors. 
The following items listed at random 
all retard oxidation of lubricating oil: 
nitrogen-hydrogen compounds, aromatic 
alcohols, phenols and certain complex 
metallic compounds. However, the ama- 
leur is advised not to try to improve 
on the refiners’ research by adding an 
inhibitor of his own. Apart from com- 
plications that might arise, excess in- 
hibitor over the amount found effective 
accomplishes no useful purpose. 

So little inhibitor is needed that a 
research chemist has difficulty identify- 
ing which of several is present in a 
given oil sample. Contrary to a belief 
often expressed, there is no basis in 
fact that oil from one refinery cannot 
be mixed with another brand because 
of inhibitor differences. 

Inhibitors are more effective in light 


*Condensed from the author's forth 
‘oming book “‘Lubrication of Industrial and 
Marine Machinery,” John Wiley & Sons. 
All rights reserved. 
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Photos, courtesy DeLaval Separator Co 


Closeup of compact centrifuge for removing sludge and water from turbine oil charges. 
One centrifuge can serve many turbines if proper piping and tanks are provided 


oils than in heavier grades. The heavier 
the oil, the greater is the natural re- 
sistance to oxidation and breakdown. 
Inhibitors give light oils comparable 
staying power with heavier grades. 

An anti-rust inhibitor, is; sometimes 
added to turbine oils, particularly for 
the initial charge of a new machine. 
New solvent-refined oils do not spread 
readily over the surface of water in a 
thin layer. Because of this lack of 


wetting ability, they tend to allow rust- 
ing in new units particularly if water 
enters the oil charge from sealing 
glands or other sources. Rusting. if 
present at all, usually occurs during 
the first few days of operation. Wetting 
power is imparted by such compounds 
as organic petroleum acid, stearic acid, 
caprylic acid, palmitic acid, caproic 
acid and others. 

Elimination of sludge and water from 
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Elements of turbine oiling system showing proper arrangement of pumps, filters, 
makeup and drain systems that provide for normal and emergency conditions 


a turbine oiling system can be carried 
out in several ways. Sludge or oxi- 
dized oil is heavier than the remainder 
of the charge and settles in low, least 
agitated parts of the system. Not all 
broken-down molecules drop out easily ; 
some remain in solution while the oil 
is warm but settle out as the oil cools 
and becomes motionless. 

The centrifuge is a highly effective 
instrument for removing sludge and 
water. Better separation is obtained if 
the centrifuge is operated at less than 
full-rated volumetric capacity. 

Cloth filter bags and steep cone- 
shaped settling tanks are often em- 
ployed for sludge separation. Fuller’s- 
earth filters are not recommended for 
oils that contain inhibitors since they 
tend to remove the additives. 





Intermittent or continuous filtration, 
essentially a refining process, materially 
prolongs the life of an oil charge by 
removing small amounts of sludge 
formed from day to day. Any method 
or combination of methods that ac- 
complishes this result is advantageous. 

Another problem faced by turbine 
operators is the formation of an emul- 
sion by seepage of water into the oiling 
system. Regular centrifuging aids in 
eliminating water and sludge from the 
oil charge, but in the event of forma- 
tion of a persistent emulsion, the oil is 
unsuitable for further use and should 
be changed at the first opportunity. 
Heat is a valuable aid in breaking an 
emulsion, and a separate tank with 
steam coils to heat the oil charge to a 
temperature over 200 F is suggested. 


Turbine oil-purification setup in a utility plant can transfer oil from circulating system 


to storage tanks, filters and centrifuges. Watch out for fire hazards 


102 (540) 


Foaming is generally brought about 
by sudden addition of too much new 
oil. Add fresh oil gradually to give the 
combining molecules a chance to sia- 
bilize themselves. Another cause of 
foaming is placing return lines too high 
above the receiving tank so that the 
waterfall effect aerates the oil. This 
condition, once recognized, can hye 
readily remedied by preventing the 
splashing effect. 

Turbine oiling systems contain from 
50 to more than 2000 gal. Lubricating 
systems have reached a high degree of 
mechanical perfection and many run 
for years without more than annual 
routine cleaning of tanks, governor 
parts and coolers. 

Bearing clearances are compara- 
tively liberal to allow rapid heat re- 
moval by the oil. Coolers maintain low 
operating temperatures for the oil. 
Filters and centrifuges keep the oil 
in good condition. Successful turbine 
lubrication is due to these features. 

In the absence of specific recommen- 
dations furnished by the turbine manu- 
facturer as to grade of oil, standard 
viscosities for circulating systems run 
150-200 SSU at 100 F for direct-con- 
nected turbines, and 300-400 SSU for 
single-reduction geared units. Ring- 
oiled bearings call for 150-300 SSU ex- 
cept when temperatures average above 
180 F. High temperatures require 800- 
2000 SSU lubricants. 


For New Machines 


Clean a new turbine with a charge 
of inexpensive spindle oil, which should 
circulate through pipes and passages 
for two to three hours to remove any 
objectionable impurities. After drain- 
ing this flushing charge, wipe oil tanks 
and all reasonably accessible parts with 
dry rags before installing the new oil. 

This somewhat laborious procedure 
removes rust-protective compounds on 
turbine parts applied before shipment 
as well as metallic particles, etc. 

For annual cleaning, dry rags do the 
best job for tanks, pipes, passages and 
mechanical parts. Carbon tetrachloride 
may be used on parts accessible on the 
floor or in open air. Under no circum- 
stances should cleaning agents that 
might contaminate the oil charge be 
used on internal parts of the system. 

Several compounds are marketed for 
removing deposits on oil-cooler tubes. 
Their manufacturers issue specific in- 
structions for use. One usual formula 
is composed of half trisodium phosphate 
and half soda ash, mixed with hot 
water in the proportion of one part 
compound to five parts water. Strength 
of mixture and length of boiling depend 
on the persistence of deposits. 
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Three-Year-Old Diesel Takes 20,000 Hr 
of Trouble-Free Operation in Its Stride 


Engineering skill planned 
a power system for one of 
Michigan’s oldest millers, 
then followed through 
with intelligent mainte- 
nance, all of which adds up 
to 20,000 working hours 


to keep production rolling 


HAT DOES IT TAKE to hang up 

a diesel-plant record like that of 
F W Stock & Sons’ 2000-bb] flour mill 
at Hillsdale, Michigan? What’s behind 
10,000,000 kwhr and 20.000 hr of 
trouble-free operation in the short space 
of three years and from a single 1250-hp 
engine? The answer lies in sound choice 
of prime mover, provision of protective 
accessory equipment, and a program 
of regular preventive maintenance. 
Here’s the story. 

Stock & Sons have milled flour for 
80 years and have had considerable 
experience with alternate sources of 
power. In March 1939, they replaced 
an old steam plant with a 5-cy] 17x25- 
in. 257-rpm 1250-hp Nordberg air-injec- 
tion diese] engine, with Woodward gov- 
emor, driving a 900-kw Elliott generator 
with 20-kw V-belted exciter and Allis- 
Chalmers voltage regulator. All mili 
equipment is motor driven. 

In designing the power system, first 
requirement was dependable service 
with freedom from production interrup- 
ton. To this end, the company chose a 
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OPERATING RECORDS: TYPICAL YEAR 

Hours Gal Fuel Kwhr Kwhr_ per 
Month Run Used Gen Gal, Fuel 
Mar "41 359 14,085 178,600 12.16 
Apr 564 25,015 288,400 11.13 
May 562 25,955 290,570 11.19 
June 558 24,780 268,850 10.85 
July 612 30,815 340,790 11.06 
Aug se 30,740 345,070 1).16 
Sept 632 31,635 355,570 11.24 
Oct 648 32,395 351,050 10.84 
Nov 600 30,370 337,070 11.09 
Dec 560 25,240 274,350 10.87 
Jan '42 478 24,290 258 5460 10.64 
Feb 120 _ 6,245 66,440 10.64 
Total 6901 302,165 3,353,220 13.2 











heavy-duty prime mover and installed 
an engine with adequate reserve power 
so that it could operate at an efficient 
load factor and never suffer the ill 
effects of constant overloading. Peak 
loads run to 700 kw; average is between 
600 and 650. Thus, the engine operates 
normally at about 70% of rated capac- 
ity and never above 80%. 

Second requirement was operating 
economy. This resulted in choice of a 
diese] capable of burning a low-priced 
fuel oil. The engine consumes No. 5 
fuel, delivered at 5.5 cents a gallon, 





Fig. 1—This 1250-hp diesel engine 
has operated for 20,000 hr in three 
years and has generated 10,000,000 
kwhr without an enforced shutdown 


and has averaged a little better than 
1] kwhr per gallon of fuel consumed 
during the full three years. This unit 
is, in fact, more economical than an 
engine producing 13 kwhr from a gal- 
lon of fuel costing 1 cent more. The 
operating record, reproduced above, 
gives hours run, fuel consumed, kwhr 
per gallon of fuel for a typical 12- 
month period. 

Fuel, lubricating oil, air and cooling 
water supplies are designed to protect 
the engine and promote ease and effi- 
ciency of operation. 
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Fig. 2—Engine accessories: cooling-water heat exchanger, 
lubricating-oil strainer, lube-oil cooler. 
pressure filter cleans lubricating oil continuously. Fig. 4— 


Fuel must be heated before it is 
moved or supplied to the engine, Oil 
from the nearby refinery of Aurora 
Gasoline Co is still warm when it 
reaches the plant so that it is unloaded 
withoyt difficulty into the two 25,000- 
gal outdoor storage tanks, above ground. 
Fuel tanks, indoors and out, are heated 
by steam from the heating plant. Two 
Blackmer transfer pumps handle fuel 
from storage to two 275-gal day tanks 
buried outside; oil then flows by gravity 
to a 100-gal supply tank indoors. It is 
partitioned, with a section for lighter 
oil, which can be used to start the 
engine in extremely cold weather. In 
practice, it has almost never proved 
necessary to switch from the usual 
fuel. A pump built into the engine takes 
oil from the supply tank at 160 F and 
delivers it to the American Bosch in- 
jection pumps. All fuel is filtered be- 
tween storage and day tanks; a Buffalo 
meter measures consumption. 

All bearings are pressure lubricated 
with Shell oil by a pump driven from 
the engine crankshaft. A Manzel lubri- 
cator supplies Viscosity Oil Co’s 105A 
cylinder oil. The lube circuit includes 
a Schutte & Koerting oi] cooler and a 
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Fig. 3—Duplex 


Nugent duplex pressure filter, Fig. 3. 
Chief Engineer Wight prefers to use 
both filter elements together since his 
schedule permits adequate servicing 
when the engine is off the line. A motor- 
driven auxiliary lube pump serves as a 
standby and is used regularly to bring 
up pressure before starting the engine 
and keep up pressure in shutting down. 


Lubrication Costs Low 


Lubrication experience has _ been 
highly satisfactory. With consumption 
at 4500 rated bhphr per gal, diesel 
lubricating cost has been less than 
$.00018 per kwhr. Liner wear has been 
slight and there has never been a stuck 
ring. No oil is thrown away. Periodi- 
cally, a portion of the oil is drawn from 
the bearing supply and put through a 
Youngstown-Miller activated-clay _ re- 
claimer. 

A closed cooling system protects the 
engine. with an Allis-Chalmers motor- 
driven centrifugal pump circulating soft 
water through the engine jackets and a 
Schutte & Koerting heat exchanger, 
Fig, 2. Makeup water passes through 
a Permutit softener before entering the 
closed system. Raw water flows by 





Alarm for low oil pressure or high water temperature. 
Pyrometer gives exhaust temperatures. 
driven compressor can supply diesel starting air 


Fig. 5—Motor. 


gravity from a nearby creek into a sup- 
ply well, and is then sent through the 
oil cooler and heat exchanger. Part ot 
the hot water leaving the exchanger 
goes to a softener and then to the feed- 
water supply of the steam boilers. The 
rest of the water is piped to a spray 
pond, from which water can be pumped 
back through the raw system. In emer 
gency, either the raw- or soft-water cir- 
cuits can use city water. 

An 8-element American impingement 
filter in a room over the engine room 
cleans intake air. Pressure in the start- 
ing-air bottles is usually kept up by the 
engine compressor, but the plant also 
has a separate Gardner-Denver com- 
pressor driven by a 40-hp motor, Fig. 5. 

To keep track of engine performance, 
well-trained operators make full use of 
U. S. Gauge Co and Foxboro gages. 
Motoco thermometers, Brown exhaust 
pyrometer and a well-equipped General 
Electric switchboard. A Minneapolis- 
Honeywell alarm system provides fur- 
ther protection by warning of low lube 
pressure or high water temperature. 
Fig. 4. Indicator cards are taken peri- 
odically and corrective action follows 
the first sign of trouble. 
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HEN REFRIGERATING PLANTS 

do not possess spray ponds, cooling 
towers or their own wells, they can 
reduce condensing-water cost drastically 
with an evaporative condenser. Its small 
pump keeps a thin rain or spray of 
water running over its coils; fans, 


mounted above, draw in a stream of 


air, cooling the spray water and evapo- 
rating enough to maintain a satisfactory 
condensing pressure. Some designs 
have finned coils, others bare pipe. 

Evaporation of one pound of water 
absorbs some 1000 Btu. Used in a 
regular shell condenser, the same 
amount of water would take up only 
15 to 30 Btu. It is good practice to 
circulate one gallon of water over the 
coils per minute for each ton of refrig- 
erating capacity. Theoretically, only 
2 or 3% of the water has to be evapo- 
rated: 5% makeup is usually allowed. 
From 180 to 300 cu ft of air is drawn 
through the coils per minute, per ton. 

There are two things to watch on 
this device: Be sure that the condenser 
is big enough for the load in your 
climate; and keep the coils clean. 

Evaporative ‘condensers are sensitive 
to changes in air temperature and 
humidity and, because of limited space 
in the coils, to the effect of non-con- 
densable gas. 

Unless the coil surface is really lib- 
eral, the differential between outside 
air temperature (wet bulb) and tem- 
perature of the liquid leaving the 
condenser gets so wide in warm, moist 
weather that the head pressure runs out 
of sight. Differential should not be over 
20 F in average summer weather. Other- 
wise, increased power cost eats up any 
savings in the water bill. Many plants 
have lowered both power and water 
costs with well-designed evaporative 
condensers. 

An example shows what happens 
when a 30-F temperature differential is 
used in figuring the condenser’s rating. 
Remember that in average practice 
foul gas mixed with refrigerant raises 
the ammonia condensing pressure to a 
point corresponding to a temperature 
3 F above the liquid temperature: with 
Freon-12 this increase amounts to 13 F. 
Presence of any larger quantity of air 
and foul gas indicates that the system 
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should be purged. Thus in an ammonia 
system, with liquid at 105 F, condens- 
ing pressure corresponds to 105 plus 
5 F, or 232 psi—all based on 75-F air. 
With a 20-F differential, the liquid 
would come off at 95 F and the head 
pressure would correspond to 95 plus 
5, or 197 psi (wet-bulb air temp). 

If coils are of bare pipe arranged in 
evenly staggered rows, cleaning is easily 
done by passing a brush between the 
rows to reach each pipe on eight 
“sides.” Heavy galvanizing or frequent 
painting with asphaltum is advisable to 
keep down rust. 

But the worst enemy is scale left by 


) Evaporative Condensers 
~ Reduce Water Bills 90-95% 


By TERRY MITCHELL, ME, Frick Company 


the water as it evaporates. On bare 
coils, scale can be overcome by cleaning 
the pipes and changing the water in 
the pan each day. On either bare or 
finned coils, chemical cleaners are help- 
ful as they soften scale. They do not, 
however, stop scale accumulation from 
hard water: This is done by regular 
cleaning and by bleeding away a little 
of the treated water as it leaves the 
circulating pump, or by changing all! 
the water regularly, ag mentioned. With 
very hard water, and its high concen- 
trations, you mav have to drain off two 
or three times as much as the float 
valve would ordinarily admit. 






























































Water sprayed over condenser coils falls to reservoir pan. Air enters screened openings 
at bottom of case (housing removed) and flows up through tube nest to exhaust fans 
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Shrink Band Tightens Engine Crankdisk 


SOMETIMES THE CRANKDISK on large 
steam engines becomes slightly loose, 
discovered by a careful inspection, but 
sometimes existing for a long time with- 
out the operator knowing it. To tighten 
the crankdisk on its shaft, shrink a 
heavy steel band around it, as in the 
photo. It has generally been believed 
that only where the disk was consider- 
ably weakened by a long crack at its 
bore or elsewhere would shrinking a 
steel band around it give reinforcement. 
However, according to H J Vander, 
Hartford Steam Boiler, Inspection & 
Insurance Co, in the Locomotive, ex- 
perience has definitely shown that a 
steel shrink band, if properly designed, 
closes the bore of a crankdisk onto its 
shaft with such force as to produce a 
permanently tight fit. In other words, 
the tightening effect of the band is 
transmitted through the radial depth of 
the disk, a fact not readily believed. 
No harm can result to the crankdisk 
if the band is a little tighter than 
needed to tighten the disk to its shaft. 
The band must be made from steel that 
has an elastic Jimit of at least 40,000 
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psi. While the band may be made from 
a solid ring machined to the proper di- 
mensions, it can also be made from bar 
stock, formed in bending rolls and its 
ends joined by double-vee butt-welding. 
This type of repair, for loose crank- 
disks, compared with making a new 
disk, saves both material and time, 
which are highly essential to meeting 
war demands on power equipment. 


Valve Adjustment Cures 
Pipe-Line Vibration 


ReceNTLY I Founp a complete cure for 
a bad case of boiler and steam line 
vibration. The engine is a double- 
ported balanced slide-valve unit oper- 
ating at 200 rpm, with ports 10 in. 
long, a 15x18-in. cylinder. The ports 
give an admission length of 20 in. when 
the valve is moving at maximum rate 
of travel. This sudden inrush of steam 
into the engine unbalanced the forces 
on the boiler shell over the area of a 
5-in. outlet into the steam line to a 








rhythm of 400 reversals per minut. 

We found that this action occurre: 
with sufficient force to cause springin 
of the U-bolts suspending the boiler |. 
its steel-strap lugs. For several year; 
a system of heavy threaded braces 
duced the vibration to where it was 
not serious but did not make a com. 
plete cure. A new boiler suspended }y 
straight-line bolts behaved much bette: 
than the old one but if not braced 
would cause a tremor in the ground 
around its foundation. 

To find a cure without installing a 
large receiver in the steam line from 
boiler to engine, I tried operating with 
the stop valve at the boilers partly 
closed. This greatly improved the con- 
ditions and the engine was operated 
five years that way. One day I tried 
cracking the throttle and opening the 
stop valve, but this did not work as 
well as the other arrangement because 
the effect of steam storage in 48 ft 
of 5-in. pipeline was lost. Also the 
throttle valve could not be closed as 
much as the stop valve before affecting 
the engine speed. 

I then tried operating with the two 
valves partly open and found that 
when the stop valve was opened one- 
half turn and the throttle valve three- 
quarter turn, vibration was completely 
eliminated and full load could be car- 
ried on the engine. Flanged and 
threaded joints that previously leaked 
easily now remain tight. 

Vancouver, B. C. R MANLey Orr 


Compressed Air Transmits 
Power-Plant Signals 


THE ENGINEERING DEPARTMENT of a 
large office building in New York city. 


‘ being air minded, has built and in- 


stalled a compressed-air signal system 
in the power plant. This system con- 
sists of a number of spring-loaded pis- 
ton valves P to P; and two spring- 
loaded pushbutton valves A and B, one 
on the switchboard and the other in 
the engine room, that operate signal 
whistles. A signal for low fuel-oil 
pressure is also tied into this system 
through valve P,. 

With this system the switchboard 
operator can signal the engine room; 
the engine room can signal the boiler 
rooms and get a return signal; and if 
the oil pressure at the burner drops 
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below a safe value all signals sound. 
Normally relay valves P, P:, P;, P, and 
P, are closed, as in the figure. These 
valves all connect to full air pressure. 
Air line L leads to the pushbutton valve 
in the engine room and on the switch- 
board. 

Valve A is normally in the neutral 
position, as shown, so that air passes 
through it into line L, and to relay 
valve P;. From line L, air pressure is 
transmitted through valve P,, on the 
oil-pressure regulator, to relay valves 
P, and P, to hold them closed. Relay 
valve P, is held normally in the posi- 
tion shown by its spring but has air 
pressure applied to both ends. Valve 
A can quickly bleed the air from line 
L, but valve P, restricts air flow through 
it so that air pressure change is slower 
in line L, than in L, to delay the opera- 
tion of valve P;. 

Pressing the switchboard button 
down on valve B closes the entrance of 
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Steam Blows Out Blowdown Pipe 


BLOWDOWNS FROM SEVERAL  oil-field 
boilers connected into a line that ran 
about 100 ft to a discharge pit. Sludge, 
scale and other matter accumulated in 
this line and reduced its carrying ca- 
pacity. To blow out this line a small 
live-steam connection was welded into 
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it as at A, in the photo. This connec- 
tion was made at an angle in the direc- 
tion of flow to obtain full advantage of 
the injected steam against the accumu- 
lation in the pipe. It was found that 
this connection did the trick very nicely. 
Santa Monica, Calif. J C ALBricut 
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pressure pipe L into the valve and 
bleeds pipe Z, through port O. This 
releases the pressure from back of 
the piston in relay valve P, and the 
piston is pushed to the right by its 
spring to sound whistle W with air 
from line ZL. When pushbutton B is 
released its valve moves to the up posi- 
tion and applies air pressure to close 
relay valve P to stop the whistle blow- 
ing. 

Pressing down the pushbutton on re- 
lay valve A, shuts off air from line L 
to the valve and bleeds line L, through 
port O,. Pressure is quickly removed 
from the left-hand end of valve P, and 
it is held in the position shown by its 
spring. Air from line L, bleeds off 
through valve P, to the point where the 
springs in valve P, and P, can push 
their pistons to the left to sound 
whistles VW, and W, in the boiler rooms. 

When pushbutton A is released air 
pressure builds up in line Z more 
quickly than in line LZ, and forces the 
piston of valve P, to the right to admit 
air pressure on valve P,. This valve 
moves to the left and admits air 
through check valve C to blow whistle 
W. Before whistle W can blow, pres- 
sure in line L, must drop low enough to 
blow whistles W, and W, With this 
arrangement, when the pushbutton in 
the engine room is _ released and 
whistle W blows it is known that the 
boiler-room whistles have sounded. 
The leak-off port between valve P, and 
P, prevents pressure building up be- 
hind valve P, and accidently sounding 
whistle V. 

Oil pressure on the burners holds 
valve P, in the up position against 
its spring. If the oil pressure fails 
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for any reason, the piston of valve P, 
moves down, closes line L, and bleeds 
line L, through port O,. Reducing the 
pressure in line L, causes all three 
whistles to blow until oil pressure has 
been restored. 

Fietp Eprror 


Easy Way to Remove 
Condenser Heads 


IN THESE TIMES when industrial-plant 
operating engineers do not have too 
much help to run their plants, maybe 
a suggestion by an old marine engineer 
will come in handy. On board a ship 
a turnbuckle and trolley on a rail, as in 
Fig. 1, are used quite frequently to 
handle condenser heads. With this 
device the head can be easily removed 
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or replaced. and positioned exactly on 
its bolt holes. 

Where space is not available in which 
to install the turnbuckle and_ trolley. 
the arrangement, Fig. 2. can be used. 
This consists of four bolts with eyes. 
threaded at their straight ends. To re- 
move a condenser head support two 
of the eyebolts from overhead a dis- 
tance apart equal to that between the 
two bolts on the horizontal diameter of 
the condenser head. Remove the two 
bolts on the horizontal diameter of the 
condenser head and put the other two 
eyebolts in these holes, as in Fig. 2. If 
the eyes of each pair of bolts are not 
linked, they may be bolted together. 
Then the head bolts can be removed 
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Hand Pump Tests Reconditioned Valves 


I ONCE WORKED in a machine shop 
where, among the wide range of work 
handled, we reconditioned high-pres- 
sure valves from ships. It was impor- 
tant that these valves be tested before 
and after being repaired. To provide the 
high pressure we built a pump like that 
in the figure. The cylinder we made 
from a piece of square steel stock 
welded to a round steel-disk, and bored 
it for the plunger and the suction and 
discharge connections. We counterbored 
the top of the cylinder for packing,and 
a threaded packing gland. Two ebeck 


valves were pressed into use’ for a - 


suction and discharge valves. The piston 
was operated by a lever as indicated. 

How the pump was connected to the 
valves depended on their type and what 


we wanted to test for. The figure shows 
a valve body blanked off and connected 
to the pump to test for cracks or pin- 
holes. We also used the pump to test for 
leakage before and after reconditioning 
the valves. In this way we not only de- 
termined the condition of the valve be- 
fore starting work on it. but we could 
also be sure that the valve was returned 
in good condition. When we were ready 
to make a test, water was poured in the 
funnel and pumped into the valve until 
the desired pressure was obtained. When 
making a test like that in the figure we 
poured the valve body practically full 
of water before putting on the top blank, 
which on a large valve saved consider- 
able pumping. 


Great Neck, N. Y. SM ELonKa 





and the head moved back out of the 
way on the rods. 


New York, N.Y. . PE Mégeoirn 


Compensator Coil Serves 
as Transformer 


ON ONE OF OUR POWER ciRCUITS for 
intermittent operations we found that 
the usual 120 volts used for this work 
was not sufficient. Looking over the 





;These coils not used 











spare equipment for something thal 
we might use to boost the voltage we 
found an.old 3-phase 440-volt motor 
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steam-turbine- 
driven alternator in our plant devel- 
oped a ground in the field windings. 
This fault showed up only after the 
unit had been operating for some time 


A 6000-kw 3600-rRPM 


under load. When the generator 
stopped the ground disappeared. Even 
a 2500-volt test to ground on the 125- 
volt field winding failed to produce a 
ground with the rotor at standstill. 
We decided that the combined action 
of the rotor speed and expansion of the 
coils, resulting from increased tem- 
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perature when current was flowing in 
them, caused the ground. We removed 
the rotor and then took off the shrouds 
over the coils ends. With normal cur- 
rent flowing through the field coils we 
found that the coil ends had a longi- 
tudinal movement of 0.03 in. 

This movement had forced the coil 
ends so hard against the end shrouds 
that the coils buckled around the ends 
of the brass slot wedges. On one of 
these wedges the buckling had broken 
the insulation on the top of the coil and 
caused a ground as at A, Fig. 1. To 
provide for expansion of the coils we 
cut vv in. from the insulating ring in- 
side the end bells over the field-coil 
ends, as in Fig. 2. 

With the field winding hot and 
grounded we tested from each slipring 
to ground with a voltmeter. From one 
ring to ground we got a reading of 35 
volts and from the other to ground 46 
volts. From these readings we drew the 
conclusion that the ground must be 
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Repairs Turbine-Generator Rotor Winding 





























somewhere near the center of the wind- 
ing. Working on this theory we started 
to remove end sections of the brass slot 
wedges near the center of the winding. 
The fourth slot that we knocked the 
end section of wedge from proved to 
be the correct one. The top turn of the 
coil had grounded to the end of the 
brass filler strip under the wedge, but 
had not seriously damaged the coil. 

Substituting a mica filler strip for 
the brass one thoroughly insulated the 
coil when the brass slot-wedge section 
was replaced. We then reassembled 
the machine and put it back into service. 
It has been running now for nearly a 
year without any trouble. 

When the trouble deve:oped we con- 
sidered sending the rotor back to the 
manufacturer for rewinding but de- 


cided to try doing the job ourselves 
and save the several thousand dollars 
that it would have cost to make the 
repairs in an outside shop. 


Columbus, O. 
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starting compensator that we put into 
service. 

As one coil of the compensator was 
good for 440 -—- 1.732 = 250 volts, this 
is all that we used, because the current 
needed was small. We connected the 
120-volt line to the 80% taps on the 
coil and the load circuit to the coil ends. 
as in the diagram. This gave 120 ~ 0.8 
= 150 volts to the load, which was 
ample for the operation. We did not 
remove the other coils from the trans- 
former, but insulated the ends of their 
leads. 


Chicago, Ill. J B Mutuins 


Low-Reading Ammeter 
Checks High Currents 


A TURBINE GENERATOR feeds our main 
busbar through two oil circuit break- 
ers in parallel. Unequal heating of the 
two breakers made us suspect that 
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*=-C/ip-on ammeter 


the load did not divide equally between 
them. Not having transformers and 
instruments to check the load division 
we used a 50-amp clip-on ammeter and 
an adapter. The adapter was made of 
white pine of the dimensions, Fig. 1. 
and is applied to the clip-on ammeter 
as shown in Fig. 2. 

To calibrate the ammeter we held the 







end of the adapter at right angles 
against a section of busbar in which the 
value of the current was known. This 
gave us a ratio between the actual cur- 
rent and the ammeter reading. It was 


then a simple matter to check the cur- 

rent flow through each of the oil circuit 

breakers. 
Amherstburg, Ont. 


G E E.uiorr 
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READERS’ PROBLEMS 





Questions From 
Our Readers 


Question 1 





Needs 180-Cycle 
Power Supply 


WE WOULD LIKE TO HAVE some infor- 
mation on building a unit to supply 
180-cycle 3-phase 220-v service. Our 
plant is supplied with 60-cycle power 
service and we have on hand a 10-hp 
3-phase 60-cycle 220-v 1800-rpm driv- 
ing motor. We also have a 10-hp 3- 
phase 220-v 60-cycle 4-pole motor with 
a wound rotor grouped for eight poles. 
What changes must we make in this 
latter motor in order to get 180-cycle 
220-v current from its sliprings if we 
drive it in a reverse direction with the 
first motor? Must we drive the wound- 
rotor machine overspeed to generate 
180 cycles? Can Power readers advise 
us on complications we might be con- 
fronted with and what amount of power 
we can expect from this unit?——KC] 


Question 2 





Engine Foundation 


Trouble 


ONE OF OUR OLD RECIPROCATING steam 
engines oscillates back and forth on its 
brick foundation approximately Ys in. 
As the unit is quite old considerable oil 
seepage has entered the foundation. 
Individual bricks still appear tight, as 
no movement can be detected. Tighten- 
ing the foundation bolts has not cor- 
rected the trouble. Grouting still re- 
mains hard and strong except for the 
small clearance between the edge of 
frame and grout. We assume this clear- 
ance was caused by engine movement. 

Can we correct this trouble by re- 
grouting on top of the old brick or 
should the entire foundation be rebuilt? 
Could we use angle guy bolts anchored 
in the concrete floor and connected to 
lugs welded to the engine frame to 
eliminate this end motion? 

Extended outage of this machine, 
while possible, will require purchase 
of outside power so we would like to 
know how we can make either tem- 
porary or permanent repairs in the 
shortest possible time-—MC 
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Answers to June 
Question 1 


The Question 





Testing Shaft Insulation 


WE HAVE A LARGE synchronous motor 
generator set with the two rotors solidly 
coupled together and supported by four 
pedestal bearings. Each bearing pedes- 
tal is separated from the main bedplate 
by one sheet of insulation and several 
heavy metal shims. All pedestal hold- 
ing-down bolts are insulated except for 
a so-called grounding bolt in one in- 
board bearing. Oil piping and thermo- 
couple conduit from each bearing con- 
tain insulated couplings. 

Our usual practice requires remov- 
ing the ground bolt, and raising the 
shaft at each bearing before testing 
its pedestal insulation. 

When inspecting the bearings some 
time ago we found considerable pitting 
on the lower babbitt oj the inboard un- 
grounded bearing. On test this bearing 
insulation was in normal condition. 

Why did the electrolysis occur at 
this ungrounded bearing? Can Power 
readers illustrate some means of over- 
coming this condition?—-OFC 


Bypass Roller Bearing 


PERHAPS THERMOMETER COUPLING con- 
duit or tools caused an accidental tem- 
porary short circuit of OFC’s bearing 


pedestal at a time when bearing current 
was present. This caused arcing acr.ss 
the rotating shaft and bearing which 
pitted that particular bearing. A hich 
current would also affect the shaft. 

The main problem lies in ascertain. 
ing bearing current, not checking shaft 
insulation. Bearing current voltage is 
relatively low and because of its fre- 
quency, very difficult to detect with 
ordinary test instruments. However, a 
simple way to check bearing current is 
to place a wire between the rotating 
shaft and bedplate; if bearing current 
is present this will draw a visible 
spark. To overcome bearing current, 
the usual method is to insulate the 
pedestal from the bedplate as OFC has 
done. Nevertheless, this does not elim- 
inate accidental short circuits and 
bearing pitting. 

The sketch shows how we eliminated 
bearing current on a_ synchronous 
motor-generator set having a 6-in. shaft. 
We installed an auxiliary roller bear- 
ing bypassing shaft current through 
this shunt. I should like to add that 
before installing this permanent roller 
bearing we experimented with a brush 
holder and carbon brushes rubbing on 
the rotating shaft, discharging shaft 
current in this manner. However this 
was an unsightly contraption and, being 
in an unusual place, attracted more at- 
tention than other more-intricate equip- 
ment. After a considerable trial period 
(16 months) we removed the brushes 
and attached the auxiliary roller bear- 
ing. Cart BACHMANN 

Schenectady, N. Y. 
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Use a Galvanometer 


To avow lifting the shaft to test the 
pedestal insulation, OFC should use 
either a megger or a galvanometer. If 
the insulation is defective in any way, 
placing the prods of the galvonometer 
between the pedestal and bedplate will 
give a deflection of the needle. 

The second part of his problem is an- 
swered by the fundamental fact that 
electrolysis takes place because of the 
contact of two dissimilar metals. 

New York, N. Y. P DonoHUE 


Ground Other Bearing 


Ir SHOULD NOT BE NECESSARY for OFC 
to lift the shaft to test pedestal insula- 
tion unless an over-all test indicates 
sub-normal insulation resistance. The 
test can be made by removing the 
grounding bolt and testing between the 
bedplate and shaft. If normal resistance 
is obtained in this manner, it is not 
necessary to test each pedestal sepa- 
rately. If resistance of the oil film be- 
tween bearing and shaft affects the 
test, a temporary jumper can be used 
to connect all pedestals and the resist- 
ance measured between the jumper and 
bedplate. If the test indicates sub- 
normal resistance, and unless the de- 


sulate all of the bearing pedestals from 
the base and then to ground one of 
them to protect the operator from get- 
ting an unexpected shock. ‘ 

The procedure is to remove the 
ground and apply a test voltage be- 
tween the shaft and base. This tests 
all of the pedestals at once. If the test 
shows a fault, each pedestal must be 
tested in turn by raising the shaft 
enough to slip a sheet of paper be- 
tween the shaft and lower half of bear- 
ing. The oil rings must be raised out 
of contact with the shaft. - Usually a 
test voltage of 120 with 50-watt lamp 
in series is satisfactory. If the lamp 
glows, the insulation is at fault. 

A ground on a pedestal may be 
caused by a metal chip pressed into the 
insulating shim. Contact may not be 
established unless the rotor weight is 
on the bearing. Insulating sleeves and 
washers on the holding down bolts may 
be cracked or an insulated dowel may 
be at fault. Insulation in pipe and 
conduit leading to a bearing must be 
tested. Insulated couplings in water 
lines are frequently found coated with 
rust and scale from the pipe. 

To account for pitting of the un- 
grounded inboard bearing caused by 
ordinary shaft currents, it would be 
necessary that it and one of the out- 

















sionally a demagnetizing coil in series 
with the exciter is placed around the 
shaft. This is difficult to accomplish 
on a large machine without disman- 
tling, unless the coil is wound in place. 
The coil need not rotate. 
Schenectady, N. Y. L W Rices 


Make Analysis 
Of Bearing Oil 


ly OFC was DEFINITELY established 
that the metal pitting is a result of 
electrolysis he should carefully check 
the motor-generator windings for in- 
sulation faults. Electrical data is not 
given, but if this is a de generator the 
fault is probably connected with it or 
the exciter, the action sounds more like 
direct than alternating current. 

Circulating currents frequently exist 
in generator frames and shafting where 
there are no faults. Circulating cur- 
rents are usually difficult to trace. They 
may bé influenced by impurities in the 
babbitt metal, by the lubricating oil 
not being neutral, or by the oil picking 
up impurities which make it slightly 
conducting. In several instances cir- 
culating currents have been stopped by 
carefully grounding all pedestals as 
well as the shaft. It is assumed that 
the solid coupling is not an insulated 
type. 

It is usual in many plants to check 
machine-insulation resistance to ground 
without dismantling the rotating parts. 
If faults are found, disconnect parts 
for separate checks to locate the 
trouble. 


Saint John, N. B. C G Crark 











fect can be located by examination, it 
may be necessary to lift the shaft and 
test each pedestal as well as pipe and 
conduit couplings separately. 

Electrolysis, if it actually causes pit- 
ting of the ungrounded bearing, can be 
accounted for by leakage through the 
bearing insulation, possibly caused by 
deposits of conducting material, im- 
purities in the oil or moisture. This 
condition might not have been present 
when the test was made. 


Cleveland, Ohio E F Dowis 


Metal Chip May Be 
Imbedded In Insulation 


To FACILITATE TESTING it is becoming 
more or less standard practice to in- 
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board bearings be grounded. Perhaps 
there is a coupling cover between the 
two inboard pedestals, taken out before 
the test was made, that removed the 
ground. 

Bearings and journals sometimes get 
damaged by power current flowing to 
ground during a fault on the rotor. 
Perhaps the damage to the inboard 
bearing was caused long ago by such a 
fault, and has just been discovered. 

There is one other source of bearing 
current that cannot be prevented by 
insulation, and that is homo-polar cur- 
rents caused by a magnetized shaft 
(may be magnetized only when run- 
ning). The usual remedy is to make the 
bearing shell of non-magnetic material. 
This has the effect of a large air gap 
in the local magnetic circuit. Occa- 


Answers to June 
Question 2 


The Question 





Compressor Piston- 
Ring Leakage 


AIR REQUIREMENTS AT OUR PLANT have 
gradually increased until the compres- 
sors operate at full load during a con- 
siderable portion of the working day. 
We inspect the automatic valves and 
keep them in good condition. Since 
these machines are several years old we 
think it is possible that the piston rings 
may be leaking, and causing a reduc- 
tion in output. 

We understand that ring leakage can 
be detected by taking a cylinder indi- 
cator diagram. Can Power readers 
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illustrate how piston-ring leakage 
changes the compression line on an 
indicator diagram? Since this line 
never coincides with the true isothermal 
or adiabatic line we have been unable 
to learn much from diagrams.—JG 


Rock The Compressor 


IN ACTUAL PRACTICE the compression 
curve in a compressor follows neither 
the isothermal nor adiabatic curves, 
but will actually be somewhere in be- 
tween, depending upon several factors 
such as the compressor speed and the 
cooling effect of the cylinder jackets. 
Since it is diffeult to determine the 
exact compression curve without re- 
ferring to the curve of an identical 
machine which has been equipped with 
new rings, the amount of leakage in a 
compressor cannot be determined by 
the compression-curve slope on an in- 
dicator diagram. A more practical 
method is as follows: Shut down the 
compressor after normal pressure has 
been obtained in air receiver. See that 
the unloader pilot is tripped to the 
loaded position. By rocking the com- 
pressor back and forth against com- 
pression the operator can determine if 
there is any great amount of leakage in 
much the same manner that the com- 
pression in a gasoline engine can be 
determined more or less by feel when 
turning it over by hand. 


Quincy, Ill. R F Wituiams 


Broken Rings Cause 
Serious Leakage 


CHECKING LEAKAGE within a cylinder 
from indicator cards is usually a difti- 
cult proposition. In the writer’s experi- 
ence indicator cards, as a rule, may be 
analyzed only by comparing them to 
other cards where conditions are known 
to be as near perfect as possible. In 
other words a standard indicator card 
will have to be taken from the machine 
under the same pressure conditions 
with the same instrument and indicator- 
drive setup. Cards taken subsequently, 
if they differ from the standard, which 
of course is taken when the machine is 
in good condition, definitely indicate 
when something is wrong and will usu- 
ally show where to look for the trouble. 

Piston-ring leakage from the dis- 
charge to the intake side tends to lower 
the compression line. It will also tend 
to make the re-exparision line more 
steep. 

The writer has made artificial leaks 
in piston rings and, on a moderate- 
speed unit, has found that they cause 
relatively little loss. There is not time 
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enough for any great amount of leak- 
age to take place because of the fre- 
quent reversal of flow. There is of 
course some loss, but it is not a major 
one. 

Leaky piston rings which seriously 
affect compressor output will generally 
be the result of piston-ring breakage or 
failure; this would become evident 
from the noise they would cause. Gen- 
erally, if piston rings are quiet, they 
are doing their job and leakage need 
not be given too serious consideration. 


Westfield, N. J. C W Gises 


Indicator Card 
Shows Common Faults 


THE INDICATOR CARD will serve to show 
the most common faults of air com- 
pressors but it should be noted, how- 
ever, that compressor cards are pro- 
duced in an opposite manner to that of 
engine cards. 

A good method of interpreting com- 
pressor operation is to compare an 
actual card with an ideal one based on 
a theoretical line showing where the 
compression curve should be. This 
theoretical curve could be considered 
as corresponding to the isothermal 
curve used in engine card calculations 
and should be laid out along the dia- 
gram in accordance with one of the 
various rules for locating such curves. 
Any large deviations from the theoreti- 
cal curve would indicate poor operation 


and low efficiency, with a consequent 
high power cost. Small deviations from 
the curve could naturally be expected. 

Fig. | and 2 shows approximately 
where the theoretical curve would a)- 
pear on a diagram from air compre-- 
sors, Fig. 2 showing the low compr 
sion line caused by leaky piston ring-. 
Leaky inlet valves would produce muc': 
the same effect on diagrams. Allow. 
ance should also be made for the type 
of valve gear used on the compressw: 
in question, as normal cards taken from 
units with different valve gear will 
differ somewhat in form with the type 
of valve gear, even though the com- 
pressors are in good condition. Thie 
principal differences appear in the por- 
tion of the diagram showing the inlet 
functions. 

Jersey City, N. J. 1S CHAMBERLAIN 


Many Factors Affect 
Compression Line 


Untess JG’s piston-rinc or valve leak- 
age is quite serious, the indicator com- 
pression line will not provide a clear 
picture of the extent of such leakage. 
In a normal compressor, the compres- 
sion line lies somewhere between tlie 
adiabatic and isothermal curves. I! is 
impossible to determine exactly where, 
because the effect of jacket cooling. 
which to some extent determines the 
location of the compression line, is it- 
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self determined by a number of factors 
such as piston speed, effectiveness of 
jacketing (especially whether or not 
the heads are water cooled), whether 
all the cooling water passes through 
the head jackets or whether they are 
of the thermo-siphon circulating type, 
and last, but not least, the diameter of 
the compressor cylinder. It is clear 
that the ratio of jacket surface to 
cylinder volume becomes smaller as 
the cylinder size increases, so that the 
jacket efficiency becomes less and the 
compression line steeper or more nearly 
approaches the adiabatic. 

It will thus be seen that, unless leak- 
age is sufficient to raise the compres- 
sion line as high or higher than the 
adiabatic line, there is no reliable indi- 
cation as to the extent of leakage. 

Piston-ring leakage has the effect of 
being less noticeable on the indicator 
card over the lower or early part of 
the compression line, and greater as 
the differential pressure on the two 
sides of the piston increases over the 
upper part of the curve. However, if 
there is also suction-valve leakage its 
eect is also not very noticeable during 
the early part of the stroke, but reaches 
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possibly offsetting each other, and with 
the extreme difficulty of exactly plac- 
ing the true compression line on an 
ideal card, it will be seen that the indi- 
cator card, while often helpful, is not a 
true measure of what is occurring. 

If there is suspicion of leakage past 
either the piston rings or the valves, 
they should be carefully inspected by 
a competent mechanic. 

Of course, it is always possible that 
the plant requirements for compressed 
air have increased and caught up with 
the full-load capacity of the compressor. 

Buffalo, N.Y. H H Mirier 


Test The Pressure Drop 


As JG pw Nort staTE whether the com- 
pressors are single- or multi-stage 
units, we may assume they are single 
stage. In this case the accompanying 
diagram will illustrate the effect of 
leaky piston rings. The stepped ap- 
pearance of the compression curve, 
getting more pronounced towards the 
end of the stroke, or with an increase 
in pressure, is an indication of defective 
piston rings if all other conditions are 
correct. (Sketch below.) 

JG should check the conditions of 
his piston rings in the following order: 
(1) Inspect the cylinder for scoring, 
and (2) see if lubrication is effective. 
Insufficient cylinder lubrication con- 
tributes to ring and cylinder wear. 























a maximum during the latter part, so 
as to lower this part of the compression 
line. The same thing occurs with pis- 
ton-ring leakage. Discharge-valve leak- 
age, on the other hand, is greater during 
the early part of the compression stroke 
and less during the latter part, because 
of smaller pressure differential, and 
thus may nullify on the card any visible 
effect of piston-ring and suction-valve 
leakage. 

With these several factors influencing 
the shape of the compression line and 


A reliable way to test rings for leak- 
age is to move the piston to mid stroke, 
block the flywheel, connect a pressure 
gage to the indicator cock and admit 
normal-pressure air to that end of the 
cylinder. A sudden pressure drop will 
indicate leakage past the piston rings. 
If the compressors are two stage, a 
check on the condition of the rings and 
valves can be made without an indi- 
cator by checking the air temperature 
and pressure at the intercooler. In 

(Continued on page 156) 
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The Mechanics of Materials and 
~ Some Details of Boiler Construction 


Fijth in a series that is running in 
every number of Power. From long 
experience as a professional and prac- 
tical engineer, Alex Higgins asks and 
answers some direct questions regard- 
ing power equipment—its construction, 
principle, maintenance, efficiency and 
safe operation. In outstanding fashion 
he drills the young power engineer, 
polishes up the oldtimer’s knowledge, 
helps all comers pass engineer exam- 
inations and win certificates of higher 
grade. Besides being invaluable as a 
study course for examinations, it is a 
good review for the chief himself who 
wants to do a better job.—Editor 


Strength of Materials 


Q 1—What is meant by load, stress, 
strain? 


A—Load is an external force acting on 
a body. Stress is the internal resistance 
that the particles composing a body 
offer to the action of an external load. 
Strain is a change of length or shape 
caused by an external load. There are 
three kinds of simple stress and strain: 
(1) tensile stress and tensile strain, 
(2) compressive stress and compres- 
sive strain, (3) shearing stress and 
shearing strain. Tensile or compres- 
sive strain is measured by the fraction: 
change of length + original length. 


Q 2—If an iron bar 6 ft long and 2 sq 
in. in cross-section is subjected to a 
pull of 20,000 lb, and is stretched 0.024 
in. in length what is the load, unit stress 
and strain? 


A—Load = 20,000 lb. 

Unit stress = load ~- area = 20,000 — 
2 = 10,000 psi (pounds per square 
inch). 

-  _ inerease in length 0024 
—— + ae” Ss 
0.00033 in. per inch. Note that this 
last answer means there has been an 
extension in length of 0.00033 in. per 
inch of original length. 








Q 3—Explain what is meant by the 
following terms: tensile unit stress, com- 
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pressive unit stress and shear unit stress. 
A—Stress is the force acting within the 
material. Unit stress is the stress per 
square inch of cross-section. It equals 
the external load divided by the area 
that carries the load. Thus, tensile unit 
stress in a rod under tension is equal to 
the total tension in pounds divided by 
the square inches of cross-section. Like- 
wise compressive unit stress in a short 
rod under compression is the total com- 
pressive force in pounds divided by the 
cross-sectional area in square inches. 
Shear unit stress is the total] shearing 
force divided by the area resisting that 
shear. All unit stresses, whether ten- 
sile, compressive or shear, are meas- 
ured in pounds per square inch (psi). 
In Fig. 1, 2 and 3, the unit stress is the 
total force divided by the area sub- 
jected to tension, compression or shear. 
Although actual failure is pictured in 
each case, this merely suggests the type 
of failure that would occur if the type 
of stress listed were indefinitely in- 
creased. In Fig. 3, note the difference 
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Fig. 1—Failure in tension. Fig. 2— 
Failure in compression. Fig. 3—Single 
shear (a) cuts a single cross-section 
of each rivet, while double shear (b) 
cuts two cross-sections and therefore 
withstands double the load 


between single and double shear. In 
the latter case, the area carrying the 
load is double the cross-sectional area 
of the rivet, so each rivet does double 
duty. 


Q 4—What is meant by the elastic 
limit of a material? 


A—If a tensile or pulling load is ap- 
plied to a bar of metal, the bar stretches 
more and more as the load is increased, 
and for a while in exact proportion to 
the load. Finally, a load is reached at 
which the bar starts to stretch faster 
for a given increase in load. The unit 
stress at this point is called the elastic 
limit of the material. If a bar is loaded 
to less than the elastic limit, it returns 
to its original length after the load is 
removed. If it is stretched beyond its 
elastic limit, it retains a permanent 
“set” after the load is removed. 


Q 5—What is the ultimate strength of 
a material? 


A—It is the total load (in tension, com- 
pression or shear, as the case may be) 
required to pull the piece apart, to 
crush it, or to shear it, divided by the 
square inches of area resisting such 
failure. Since the cross-section changes 
before a piece fails in tension or 
compression, the material’s ultimate 
strength is customarily figured as the 
breaking load divided by the original 
cross-section. 


Q 6—Is there any difference between 
the strength of a piece and the strength 
of the material of which it is made? 


A—If a certain steel has tensile 
strength of 60,000 psi, a particular bar 
of 4 sq. in. in cross-section has 4 
strength of 240,000 lb. The same ap- 
plies to elastic limit and to actual 
loads. In each case we may consider 
the total loading for an object, such as 
a bolt or a rivet, but only the unit 
stress (loading per sq in.) in the case 
of a material, 


Q 7—What is meant by the safe work- 
ing strength of a material? 
(Continued on page 116) 
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ALL REVERE ADMIRALTY CONDENSER 
TUBES ARE OF THE ARSENICAL TYPE 











Advantages of Arsenical Admiralty Condenser Tubes 


in inhibiting tube failure due to “dezincification” 


Revere early recognized the need for an Admiralty Condenser Tube specially 
designed to help prevent the peculiar type of corrosion called ‘‘dezincification.” 


Practical experience had already shown that the presence of minute fractions 
of arsenic or of various other minor constituents in Admiralty Tubes produced a 
protective film on the tube wall which prevented “dezincification.” 


The question Revere set out to solve was: “Which of these various minor con- 
stituents offers the greatest advantages?” 


REVERE CHOSE ARSENIC — because 


Its effectiveness has been proved by many years of British practice. 
y yy 


fea 
2 


Smaller amounts of arsenic (generally only .02%) proved effective. 


The working and physical properties of the tubes were thus least affected. 


m» WI PD 


Since the introduction of Revere Arsenical Admiralty Tubes, no record of 
failure due to ‘‘dezincification” has been recorded. 


5. No case of intercrystalline corrosion has ever been observed in commercial 
installations of Revere Arsenical Admiralty Tubes. 


THE BEST FOR THE PURPOSE 


Where Admiralty Metal Condenser Tubes are indicated for the particular prob- 
lem, Revere, on the basis of laboratory tests and field experience, believes arsenic 
to be the best inhibitor of “‘dezincification.”’ Consequently, all Revere Admiralty 
Condenser Tubes are of the arsenical type. 


A reprint of a paper presented to the Tenth Mid-Year meeting of the 
* American Petroleum Institute, by R. A. Wilkins, Director of Revere Re- 

search, entitled “Corrosion of Copper and Copper-Base Tubing in Oil 

Refinery Heat-Transfer Equipment” will be gladly sent on request. 


REVWEVe COPPER AND BRASS INCORPORATED 
Executive Offices: 230 Park Avenue, New York ¢ Sales offices in principal cities 
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A—tThis is the maximum unit stress 
deemed safe for a material to carry 
under ordinary working conditions. To 
provide a sufficient margin of safety, it 
is always far less than the elastic limit, 
which in turn is much less than the 
ultimate strength. 


Q 8—What is the factor of safety? 

A—It is the ultimate strength of the 
material divided by the actual unit 
stress, or it is the ultimate strength of 
the piece divided by the actual total 
load (tension, compression or shear) 
on the piece. Thus, it is merely a 
number showing how strong the ma- 
terial or object is in terms of the im- 
posed load: If the factor of safety is 
five, the load would have to be multi- 
plied five times to break the piece. 

Factor of safety must allow for un- 
certainties in the uniformity of the ma- 
terial, for corrosion and wear, for 
bumps and jerks, for fatigue, for over- 
loading and for imperfections in the 
method of figuring. 

Thus, in practice, for each kind of 
work and material, the factors used 
are those experience shows to be rea- 
sonably safe without undue waste of 
material from making parts overly 


strong. 


Q 9—What working steam pressure psi 
is allowed on a steam boiler whose 
bursting pressure is calculated to be 
1260 psi if safety factor is 5.6? 
A—Note that the stress in the metal is 
unknown as far as this problem is con- 
cerned. Only the bursting steam pres- 
sure is given. However, stress in the 
metal is proportional to the steam pres- 
sures, so you merely divide 1260 by 
5.6 to get 225 psi, the safe working 
steam pressure. 


Q 10—A steel bolt carries a load that 
induces a unit stress of 6000 psi. What 
is the ultimate strength of the bolt ma- 
terial if a safety factor of 8 is used? 
A—Ultimate strength = working load 
x factor of safety = 6000 x 8 = 
48,000 psi. 


Q 11—If steel bars with an ultimate 
tensile strength of 56,000 psi are used 
to make boiler stays and the maximum 
permissible stress is 8000 psi, what fac- 
tor of safety is being used? 

A—Factor of safety = ultimate tensile 
strength + maximum permissible stress 
= 56,000 — 8000 = 7 

Q 12—What is the ultimate strength 
of a round steel bar, 1'/ in. in diameter, 


Ite (553) 


FOR POWER ENGINEERS 


(Continued from page 114) 





TTTTTT 








FiG. 4a FIG.4b 











Fig. 4—A cylindrical shell (a) main- 
tains its shape under internal pressure, 
but a flat head (b) tends to be pushed 
out into an elliptical shape 


if steel’s breaking strength is 60,000 psi? 
A—Area of bar = 0.785 X 15 xX 15 
= 1.77 sq in. Ultimate strength = 
60,000 * 1.77 = 106,200 lb 

Q 13—What is the stress in six l-in. 
bolts that support a load of ten tons? 
Diameter at bottom of threads is 0.84. 
A—Total area of bolts = 6 X 0.84 x 
0.84  .785 = 3.32 sq in. 

Stress = load + area = (10 X 2000) 
— 3.32 = 6024 psi 

Q 14—What tests are applied to ma- 
terial that is used to manufacture a 
steam boiler, and what are the purposes 
of these tests? 

A—Tension test: to find ultimate ten- 
sile strength of a material and amount 
of elongation when subjected to vary- 
ing degrees of tensile stress. 

Crush test: applied to boiler tubes to 
see whether they can stand crushing 
longitudinally without cracking. 


Bend test: to find whether metal stands 
bending without breaking or cracking. 


Flattening test: ability of part, when it 


is under test, to stand flattening without 
cracking. 


Transverse test: resistance of meta! to 
bending. 

Homogeneity test: to find whether the 
internal structure of metal is uniform 
by examining the broken edges of a 
fractured specimen. 

Fracture test: same purpose as homo- 
geneity test. 

Nick bend test: same purpose as homo- 
geneity test. 

Etch test: examining structure of ma- 
terial by polishing the surface of the 
test specimen and etching the polished 
surface with acid. 

Hardness test: for surface hardness. 
Hydrostatic test: water-pressure test 
applied to pipes, tubes and castings to 
detect weak parts in structure. Also 
applied to finished boilers and other 
pressure vessels to find weaknesses in 
material or defects in workmanship. 
X-ray test: to examine castings and 
welds for possible flaws. 


Q 15—Why are the principal parts of 
boilers subjected to internal pressure 
usually cylindrical in form? 

A—In a cylindrical vessel pres- 
sure is exerted equally in every direc- 
tion on the cylindrical surface and thus 
no part tends to become distorted 
through excessive pressure. See Fig. 4a. 
In 4b, pressure is shown acting on the 
flat head of a cylindrical shell. Edges 
of the flat plate are supported by the 
shell plate, but the center of the plate 
is not supported in any way and tends 
to bulge outward in an elliptical form, 
as the dotted line shows. Ellipticai- 
shaped heads, such as those in many 
types of watertube boiler drums, do not 
require support because they are al- 
ready in the shape to which a flat head 
would be distorted by excessive pres- 
sure. On the other hand, flat plates 
must be stayed. 


Q 16—How are boiler plates joined? 
(Continued on page 118) 
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Fig. S—Some rivet heads that are used in boiler construction 
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HE C & E Canners, of Hammonton, N, J., have 
a word to say about Yarway Impulse Traps:— 


“Fast cooking is mighty important in our busi- 
ness, so we are highly pleased with the operation 
of the Yarway Impulse Traps on our tomato pulp 
cookers. They keep the coils hotter and never 
give any trouble. Also, they take so little room 
and are so easy to install. When we need more 
traps they’ll be Yarways.” 


Solve your trapping problems by standardizing 
on Yarways. They not only provide quicker heat- 


installation and maintenance cost; fuel economy 
and saving in valuable floor space; but they often 
cost less to buy and install than to repair an 


ordinary trap.. 


See your Mill Supply Dealer or write for 
Bulletin T-1737. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 


YAR WAY IMPULSE STEAM TRAP 
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A—-By riveted or welded joints. 


Q 17—What forms of rivet heads are 
allowed in boiler construction? 


A—Various acceptable forms of rivet 
heads are shown in the ASME Code for 
Power Boilers, also in Fig. 5, page 116. 
Q 18—What forms of riveted joints are 
used in boiler construction? 

A—Lap joints and butt joints. In the 
iap joint, edges of plates overlap. In the 
butt joint, plate edges meet or “butt” 
together so that cover straps are used. 
Q 19—Describe and sketch a single- 
riveted lap joint. 

A—In this joint, plate edges are lapped 
over and secured by one row of rivets. 
Fig. 6 shows a side view and end sec- 
tional view of a single riveted lap joint. 
Q 20—Describe and sketch a double- 
riveted lap joint. 

A—In this joint, plate edges are lapped 
and secured by two rows of rivets, Fig. 7. 
Q 21—Describe and sketch a double- 
riveted butt joint with double straps. 
A—In this joint, plate edges are butted 
together and cover straps are placed 
inside and outside. _ Fig. 8 shows a 
double-riveted double-strap joint with 
straps of equal width. 


Q 22—Describe and sketch a triple- 
riveted butt joint with double straps of 
unequal width. 

A—In this joint, Fig. 9, plate edges 
butt together and cover straps are 
placed inside and outside, but the out- 
side strap is narrower than the one in- 


(Continued from page 116) 


side. Outer rows o: rivets pass through 
inner strap and shell plate but not 
through outer strap, and alternate 
rivets are omitted in these outer rows. 


Q 23—Why is a butt joint preferable 
to a lap joint? 

A—In the butt joint, shell plates form 
a true circle and there is no tendency 
for the pressure to distort the plates in 
any way. In the lap joint, plates do 
not form a true circle at the lap and 
internal pressure tends to pull them to 
the position shown in Fig. 10. In time, 
this bending action may cause “groov- 
ing” or cracking of the plate along the 
calking edge and thus create a danger- 
ous condition. Properly designed butt 
joints also have much higher efficiencies 
than lap joints with the same number 
of effective rows of rivets, because in 
the butt joint alkor most of the rivets 
pass through three plate thicknesses 
and so are in double shear, while the 
rivets in lap joints are all in single 
shear. According to the ASME Code, 
rivets in double shear have twice the 
strength of rivets in single shear. 


Q 24—What preparation of plates and 
butt straps is necessary to insure good 
riveted joints? 

A—Plates and straps must be rolled or 
formed to the proper curvature by 
pressure only and calking edges planed 
or milled to an angle not sharper than 
70 deg with the plane of the plate. 
Plates and straps should fit closely be- 
fore riveting so as to avoid undue stress 


on the rivets or excessive calking to 
make a joint tight. 


Q 25—Should rivet holes be punched 
or drilled? 
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Fig. 6—Single-riveted lap joint. Fig. 7—Double-riveted lap joint. Fig. 8—Double- 
riveted double-strap butt joint. Fig. 9—Triple-riveted double-strap butt joint 
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Fig. 10—Distortion of lap joint. Fig. 
11—An example of good cealking. Fig. 
12—Poor calking 


A—A drilled hole is best because it is 
parallel, exact in size, and the metal 
around it is not weakened to any great 
extent by the drilling process. The 
ASME Code permits punching holes at 
least 44 in. Jess than full diameter in 
plates not over 1s in. thick, and at least 
1% in. less than full diameter in platrs 
over ;*; in. and up to 5 in. Drilling or 
reaming to full size removes metal 
around the hole that may have been 
crushed by the action of the punch. 
Final drilling or reaming of rivet 
holes is done with the joint assembled 
and held in place by tack bolts. The 
parts are then separated and all burrs 
around holes, chips and cuttings re- 
moved before reassembling the joint 
and driving the rivets. Tack bolts and 
barrel pins keep the holes in proper 
line while the riveting is being done. 


Q 26—What is calking and why is it 
necessary? 

A—Calking refers to the upsetting or 
burring up of*the edge of the plate or 
strap after riveting, so as to make the 
edge press down tightly on the plate 
beneath and thus form a water- and 
steam-tight joint. This is necessary be- 
cause inequalities in the plate surface 
make it practically impossible for rivet- 
ing alone to make a joint absolutely 
tight. In calking, use a blunt-nosed 
tool and take great care not to damage 
or nick the bottom plate. A blunt or 
round-nosed tool thickens the plate 
edge, as in Fig. 11, but a sharp tool 
may actually force the plates apart, as 
in Fig. 12, and so do more harm than 
good. After calking and applying the 
hydrostatic test, certain seams may be 
seal welded as a further precaution 
against leakage. 
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SUNISO OILS 


Cut Carbon and Sludge... Eliminate Emergency “Down Time” 


Making the most of present equipment—speeding pro- 
duction while reducing repairs—is a vital part of Amer- 
ica’s war program. This knowledge kept one ice plant 
switching from oil to oil in an effort to find the most 
efficient lubricant for their ammonia compressor—one 


that would save precious time by preventing costly 
shutdowns. 


Three well-known oils failed to meet the standards set 
by this operator as to excessive sludge and carbon. 
Sluggish operation resulted, production was slowed 


down, and the compressor had to be taken down fre- 
quently for cleaning. 


Then a Sun “Doctor of Industry” advised them to try 
Suniso. Now the compressor operates on a 24-hour 
shift—producing 300 pound cakes of ice—without form- 


U N INDUSTRIAL PRODUCTS HELPING INDUSTRY 


ing harmful sludge or carbon. The whole system is 
cleaner, more efficient. The time between shutdowns 
has been greatly lengthened. Routine shutdowns are 
short because cleaning is quick and easy with only 
a clear film of oil to be removed. 


Let Suniso Oils help keep your refrigeration machinery 
operating smoothly. Their extremely low pour points 
and stubborn resistance to harmful acids insure con- 
tinuous performance. Problems differ in each particu- 
lar plant, so call on the Sun Engineers, well-known 
“Doctors of Industry.” to find the most efficient solu- 
tion to your refrigeration requirements. Write 


SUN OIL COMPANY ©« Philadelphia 


Sun Oil Company, Limited, Toronto, Canada 
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HOW TO 


This is the fifth of a series teaching the basic elements of pipe 
welding, for beginners and for experienced welders who 
want to break in new men. Refer back to April Power (page 
126) for list of materials and preliminary instructions. Pic- 
tures and data by courtesy of Linde Air Products Co. 
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LEARN TO MAKE 





POSITION WELDS 


1 First prepare to position-weld two 6-in. lengths »f 

6-in. pipe. Bevel ends as described in April POWER, 
clean off oxide, line up pipe in angle iron, and make 
three shallow tacks in bottom of vee. Place tack-welded 
lengths of pipe in a piece of 3-in. channel, insert an iron 
bar in the pipe, and clamp bar and channel to welding 
table so that pipe is held rigid and vee extends beyond 
end of channel enough to permit welding underneath 
(see Fig. 3). Start welding at bottom, with blowpipe 
flame pointing almost straight up and with welding rod 
inclined at an angle. This position, taken from below 
looking upward, is shown in Fig. 1. Photos and diagram 
of Fig. 4 show how angles between blowpipe, rod, and 
work change as welding continues around pipe. 


First close bottom of vee and then fill up entire vee with 
one pass. Keep molten puddle as small as possible. Heat 
edges for some distance ahead of weld, but do not melt 
them. Keep end of welding rod in puddle; do not lift 
it out and do not stir. Flame force and tendency of thin 
layers of molten metal to adhere to overhead surfaces 
that are just hot enough to stay molten will hold puddle 
in place and it will not drip off as might be expected. If 
puddle appears to be getting out of control, flick flame 
away momentarily, permitting molten metal to solidify 
slightly. 


In addition to the exercises described thus far, the Ameri- 
can Welding Society’s qualification tests include making 
a position weld in 8-in. pipe with ends beveled as shown 
in April POWER. This is executed in the same fashion 
as the weld in 6-in. pipe just described 


Now prepare to make a fillet weld in 8-in. pipe by 

spacing square-cut ends of two lengths of pipe about 
1 in, apart and inserting a band on inside of pipe beneath 
this gap, as shown in Fig. 2. Make band by tack welding 
end of a %x2-in. steel strap to side of a 6-in. pipe. Heat 
strap with blowpipe and bend it around outside of pipe. 
Melt out tack weld. Band will just about fit inside of 
8-in. pipe after springing outward. Tack weld one end 


of each length of 8-in. pipe to band, making three tacks | 


Clamp tacked pieces in channel, as shown in photo. 

End of each pipe is to be fillet-welded to band, 
welding being done with pipe in position. Start welding 
at bottom and work around one side to top; then g0 
back to bottom and weld around other side to top. Close 
root of fillets for about ™% in., or a little less, and then 
fill in with welding rod to required contour (see photo). 
Hold blowpipe and rod in about same relation to pipe 
as in making overhead and fillet welds described and 
illustrated in June POWER, page 120 


CONTINUED ON PAGE 122 
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Photo in — 
Nalco Laboratories 





THE medicine show was a lucrative racket but science and 


education have run it pretty well into the ground. 
There is no cure-all for human ills and there is no one-shot remedy for 
water treatment problems. Nalco maintains the world’s finest water 
treatment laboratories for developing the right treatment for each and 
every problem. From these laboratories have come many original de- 
velopments which benefit Nalco customers. For permanent and unvary- 


ing results, call the Nalco man today. You'll be glad you did. 


NATIONAL ALUMINATE CORPORATION og 
6222 West 66th Place Chicago 38, Illinois ey wy ‘ 


Canadian inquiries should be addressed to Aluminate Chemicals, Ltd., Pty 
The Coin 


555 Eastern Avenue, Toronto, Ontario 
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How TO LEARN TO MAKE POSITION WELDS 
Continued from page 120) 





90° 





90° 








BLOWPIPE INVERTED 
UP TO POINT E 








ANGLE BETWEEN 
BLOWPIPE AND ROD =. . “224° 
INCREASED AT C , 











4 Diagram and photos above show that in position slightly upward; at F it is almost horizontal and, as weld- 

welding blowpipe takes an_ inverted position ing progresses, head angle gradually approaches that of 
until one-quarter of weld has been made, to E. Blowpipe normal downhand position, I. Practice with blowtorch 
then takes normal position. At E, blowpipe tip points unlighted to acquire knack of moving flame and rod 
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CONTINUED | a, 


TIGHT CLOSURE 


Nothing is more important in a blow-off valve than tight 
closure over long periods of operation. 


That's why Edward blow-off valves are of globe type seating 
design. That's why, too, the materials used in their manufacture 
have been carefully selected so that the coefficients of expan- 
sion are such that a valve closed tight under high boiler 
temperature will still be tight when cool. 


Built with both socket welding ends For any power plant, marine, oil field boiler or process pip- 
(above) or flanged ends (below) Edward 


et. ing service from 150 to 1500 lb sp service, specify Edward. 
blow-off valves have a minimum of : : : ; 
; ; The choice of straightway or angle design makes possible a 
internal parts. Hence less clogging, : , ‘ F <—ae- ogkin 
erosion, adjustment or replacement. wide variety of installation combinations to meet space limi- 
tations. The Edward Valve & Mfg. Co., Inc., 1220 West 144th 
Street, East Chicago, Indiana. 


EDWARD VALVES 
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Refrigeration 


Rerriceratinc Data Book — (Fifth 
Edition — 1943) — By editor-in-chief 
David L Fiske, secretary of The 
American Society of Refrigerating 
Engineers and many other well known 
engineers in this field. Published by 
the American Society of Refriger- 
ating Engineers, 50 West 40th St, 
New York City. Text covers 510 
pages with an advertiser’s catalogue 
and other sections covering 160 addi- 
tional pages, 612x9 in., illustrated, 
tables, curves. Price $4.00. 


Editions of Refrigerating Data Book 
were published in 1932, °34, °36, 39 
and 1941. The 1941 edition was desig- 
nated Vol. 2 as a companion to the 
1939 book Vol. 1. With this edition 
the former plan of a single volume is 
undertaken, but the information relating 
to refrigeration applications appearing 
in Vol. 2 has not been included. Thus 
this book is virtually a revision of the 
1939 edition, covering basic principles 
and data, the refrigeration cycle and 
the major kinds of refrigerating and 
air conditioning machinery. 

All data present practical informa- 
tion based on current practice includ- 
ing the latest refrigerant tables giving 
refrigerant characteristics down to tem- 
peratures as low as —100 F. Theoreti- 
cal explanations of refrigeration and 
air conditioning principles are pre- 
sented with analyses, examples, prob- 


lems, solutions and illustrations. This 
book is well adapted for the advanced 
student as well as for reference pur- 
poses. 

Approximately 50% of text space is 
filled with valuable tables, curves and 
charts. A few of the many subjects 
covered include types of refrigeration 
systems; properties and tables of re- 
frigerant and brines; heat transmission, 
insulation, load calculation and theory 
of freezing; all kinds of compressors, 
evaporators, piping and controls; do- 
mestic and commercial refrigerators; 
air conditioning theory and calcula- 
tions; fans and ducts, cooling towers 
and refrigeration control. 


REFRIGERATION THEORY AND APPLICA- 
tions—By H G Venemann, Associate 
Professor of Refrigeration, Purdue 
University. Published by Nickerson 
& Collins Co, 435 N Waller Ave, 
Chicago, Ill. 264 pages. 8YoxI11 in., 
66 illustrations, 41 tables, 13 fold-in 
inserts, flexible binding. Price $3.50. 


The subject is presented as a com- 
plete treatise on the fundamental prin 
ciples involved in processes of refrig- 
eration with typical applications to 
assist the student and engineer to de- 
sign and operate plants. One of the 
principal features of this book are the 
problems presented at the end of each 
chapter. This makes it easy for the 
reader to examine himself on each in- 
dividual subject. 


The book is written in a series of 
lessons covering individual subjects 
such as the different methods of re- 
frigeration, cooling the refrigerant, 
compression and condensation, refrig- 
erants, and the theoretical compressicn 
cycle. 

Continuing to mechanical equipmeat 
the author discusses compressor char- 
acteristics and the influence of variable 
loads on compressor performance, all 
types of heat exchangers and automatic 
load control. The final chapter is de- 
voted to specifications for refrigeration 
equipment to serve a modern locker 
plant. 

This book also contains a pressure- 
temperature relationship curve of re- 
frigerants, a Mollier chart of Ammonia 
Properties and Pressure-Enthalpy charts 
for Freon 11, Freon 12, Freon 21, 
Freon 113, Methyl Chloride, Sulphur 
Dioxide, and Dry Air. 


Electronics 


ELECTRONIC Controt RESISTANCE 
Wetpinc (1943). By George M 
Chute, application engineer, General 
Electric Co. Published by McGraw. 
Hill Book Co, 330 W 42nd St, New 
York, N. Y. 389 pages, 6x9 in.; il- 
lustrated; cloth binding. Price, $4. 


Too many books on electronics have 
been written by those who do not under- 
stand the practical worker’s problems. 

(Continued on page 166) 

















You will help us give you the good service 7" 

that is your due by notifying us at once of 
your change of address. Often the monthly 
issues of POWER go out of print almost im- 
mediately after publication, preventing us 
from supplying issues that may have been 
misdirected. Prompt notification of address 
changes that have been made or will be 
made prevent your missing a single one of 


|. the big valuable monthly issues of POWER. 





eee 


Old Address 


New Co.. 





aa 


... If so, please fill in and return this coupor 


Send to Circ Dept POWER, 330 W 42nd St , New York, N. 
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An. exhaust hose 





that isn’t easily “exhausted” 


Once installed, American Diesel Engine 
Exhaust Hose stays on the job for years 
.. absorbing vibration, providing per- 
manent tightness against seepage, 
deadening noise, compensating for ex- 
pansion and contraction caused by the 
terrific temperature changes encoun- 
tered in exhaust lines. 

Here’s why American stands up so 
well in this unusually severe service: 
essentially this hose is a flexible pipe. 
Made of heavy galvanized steel, it is 
spirally wound so that each convolution 
becomes fully interlocked with the next. 
A continuous packing, fed into a pre- 
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pared groove, insures permanent tight- 
ness. And because it’s flexible, it’s easy 
to install. American also furnishes flex- 
ible metal tubing for fuel, air and start- 
ing lines on Diesels. 

In addition to Diesel duty, many other 
types of American Flexible Metal Hose 
and Tubing serve war industries with 
distinction, some by conveying oil, 
steam, gas and water; others as a vac- 
uum service for removing filings and 
dust, as protective armor and to shield 
electric wires, and in a thousand and 
one other important applications. 

Whatever your needs in metal hose or 





tubing, you'll likely find one in the 
American line that will help you do 
the job just a little bit better. Your in- 
quiries are invited. aie 


American Interlocked 
— wound of strip metal, 
joints packed; the tough- 
est type of extremely 
flexible metal hose. 


AMERICAN METAL HOSE BRANCH 
OF THE AMERICAN BRASS COMPANY 
General Offices: Waterbury, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: 

Anaconda American Brass Ltd., New Toronto, Ont. 
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WHAT’S NEW IN PLANT EQUIPMENT . 





Quick-Detachable Sheaves 





THE EASE, SPEED AND SAFETY with which 
the Pyott QD sheave is attached to or 
removed from the shaft is its outstand- 
ing feature, maker states. A_ socket 
wrench is the only tool needed for 
either job. Illustration shows the simple 
steps involved in attaching sheave to 
shaft. First step is slipping the tapered, 
split Pyott hub onto the shaft in line 
with the keyway. Then the headless 
capscrew is tightened down with an 
inserted key. clamping the hub firmly 


on the shaft and producing a virtual 
press fit, even on undersized or over- 
sized shafts. Next step is attachment 
of the sheave on the tapered hub. Ac- 
tual tightening of the sheave on the 
hub is accomplished by inserting the 
pull-up bolts shown in the illustration 
and tightening them evenly with a 
socket wrench. These bolts protrude 
through the sheave and engage with 
threaded holes in the hub to form an 


immovable union. Removal of the 


sheave from the hub is equally simple. 
First step is to unscrew the pull-up 
bolts and then insert special pull-up 
bolts in special tapped holes in the 
sheave and tighten them down. As they 
emerge through the opposite side of 
the sheave the pull-up screws act as 
jack screws to force the sheave away 
from the hub, safely and smoothly and 
without hammering or rough handling. 
Pyott Foundry & Machine Co, 328 
No Sangamon St, Chicago, Ill. 





Pressure Transmitter 


PNEUMATIC DIFFERENTIAL pressure transmitter is for measur- 
ing flow and level. Pneumatic device converts a differential 
pressure such as is produced by the flow of a fluid through 
an orifice, or by liquid level in a vessel, into an air pressure 
which varies proportionately with the differential pressure. 
Ranges are available from 0.9 to 25 in. of water differential 
for working pressures up to 16 psi; 750 in. of water for 
working pressures up to 25 psi; and 13 to 800 in. of water 
for working pressures up to 600 psi. Company reports that 
the effect of ambient-temperature variation on the accuracy 
of the new transmitter is negligible. Republic Flow Meters 
Co, Chicago, Ill. 











metallic reflector, finished on the out- 
side in industrial French gray and has 
a reflecting surface of company’s own 
Miracoat. Reflector is anchored to the 
top housing with two latches which 


Lighting Fixture 


SYLVANIA INDUSTRIAL FLUORESCENT 
lighting fixture meets WPB material 
weight requirements. First unit de- 


signed to operate two or three 40-watt 
lamps, will be shortly followed by a 
companion unit for a pair of 100-watt 
fluorescent lamps. Fixture has a non- 


release with a simple quarter turn, yet 
lock compactly. Sylvania Electric Prod- 
ucts, Fluorescent Fixture Div, Ipswich, 


Mass. 
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Coil-Turn Counter 


AN IMPROVED COIL-TURN COUNTER for 
laboratory or factory use in determin- 
ing with precision the number of turns 
in wound electric coils announced. The 
new counter is more compact in design 
and incorporates a magnetizing current 
control box which greatly simplifies 
the installation. The counter is cap- 
able of checking or determining the 
effective turns of coils ranging from | 
to 11,110 turns at a rate of from 80 
to 100 coils of like specifications per 
hour. The operation of the counter 
is simple. The coil to be tested is 


(Continued on page 172) 
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T’S basic home front strategy—simplification of 
lines. It is conserving vital materials and allowing 
greater production of most essential products. It en- 
abled Crane, for example, to double and re-double the 
output of necessary valves and fittings for the Army, 
Navy, and war industries. 


But to keep production lines flowing, piping men 
must know what equipment is being made and what 
isn’t. Regular catalogs become quickly obsolete. So— 
to save time for maintenance men, specifiers and buy- 
ers, and make their jobs easier, Crane has introduced 
this novel cataloging service on piping products under 
the Simplification program. 
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NEW WARTIME CATALOG SERVICE 
ON CRANE PIPING PRODUCTS... 


Shows at a glance all items obtainable and those not 
being made under Simplification program of National 


Bureau of Standards. Saves time for piping 
maintenance men, specifiers, buyers. 








With an individual section for each class of product, 
innovation of this catalog service is that its pages are 
reproductions from the latest Crane general catalog, 
but with special markings instantly showing all prod- 
ucts eliminated as well as those available. Noteworthy 
is that Crane still offers the broadest selection of valves 
and fittings for every service. 


Most plants have these emergency catalogs. Under 
present operating conditions, their regular usage offers 
many important benefits. You can depend on them for 
the accurate specifications, application and ordering 
data necessary to keep pipe lines flowing for Victory. 
Crane Co., 836 S. Michigan Ave., Chicago, Ill. 


RANE VALVES 
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QUESTION FOR AMERICANS... 


What did you do for Freedom today? 

A Marine on Guadalcanal, 

Through a hail of lead and jungle hell, 

Crept out to a wounded pal; 

And he dragged him back through the slime and 
muck, 

Then, with never a thought of rest, 

Back over that deadly route he went 

And smashed a machine-gun nest; 

It wasn’t much fun—the bullets—the mud— 

He may have been scared, but he hid it; 

He only knew of a job to do 

And he didn’t quibble, he did it. 

What did you do for Freedom today? 

“All that you could.” Think well— 

One-millionth as much as that Leatherneck did? 

—They buried the boy where he fell. 


What did you do for Freedom today? 

A Gob on a rubber raft 

Drained the last wet drop from his water flask 
Then threw it away and laughed. 

For eighteen days on an endless sea 

In a torment of pain he lay; 

Drenched and chilled to the bone at night, 

And burned to a crisp by day. 

He wanted to live, but he knew in his heart 

That the odds were a thousand to one; 

But he drifted and hoped, consoled by a prayer, 
And the thought of a job well done. 

What did you do for Freedom today? 

“All that you could,” you declare. 

But when you say it, remember the Gob 

Who died on the raft out there. 


What did you do for Freedom today? 
Nine lads in a B-17 


Ran into a flock of Messerschmitts 


And died in their wrecked machine. 

Oh, they didn’t do bad with what they had, 

But they flew through hell to do it; 

They had smashed Berlin and a dozen “one-ten’s” 
But their number was up and they knew it. 
They were full of holes, with no controls, 

And their ship was a comet of flame; 

But they stuck to their guns and the useless stick 
And battled on just the same. 

What did you do for Freedom today? 

*“*All that you could.” O.K.; 

But if those nine boys in the B-17 

Were to ask you, what would you say? 


What did you do for Freedom today? 

I think they’ve a right to ask. 

You’re in this fight just as much as they, 
And with just as important a task. 

Were you at your desk, or bench, or press, 
And at work at the starting bell? 

Did every minute of this day count? 

And the job—did you do it well? 

Did you buy a Bond or a Stamp today? 
Or collect any scrap for the pile? 

Did you save your grease or throw it away? 
Did you drive just an extra mile? 

Have you been down to the Red Cross Bank 
And given a pint of your blood? 

Did you send that V-mail letter today? 

Did you hoard any rationed food? 

Before you begin to complain and gripe 
That life is all work and no fun— 

Would you trade your dinner for Ration K? 
Or your overtime pay for a gun? 

Just stop every once in a while today 

When your lot seems hard and lean, 

And think of a Gob, and a Leatherneck, 


And nine boys in a B-17. —R. L. NICHOLSON. 


The author, a war worker at Wolf Creek Ordnance Plant, Milan, Tenn., wrote this 
poem for the plant’s employee bulletin. It was reprinted in This Week magazine 
and has since appeared in many other publications. | consider it a privilege to 
bring it to you—a simple, calm, but realistic demand for an accounting of 


every American conscience. 
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lf YOU WANT TO CUT 
DOWN ON RE-PACKING © 


BETTER TRY SEA RINGS! 


It’s not packing— 
it’s RE-packing that’s really 
expensive e e e that’s why it pays in dol- 


lars and cents to use the best packing money can 
buy. J-M Sea Rings are that kind of packing. 

They’re custom-made to fit specific operating 
conditions. Entirely automatic, they seal on the 
work stroke, release on the return, thus reduc- 


ing friction and wear on both packing and rod, 
During the past 25 years many engineers have 
accepted Sea Rings as the standard packing for 
reciprocating rods and plungers operating 
against steam, water, air, brine, oil, gasoline 
and many other fluids and chemicals. 

For details on J-M Sea Rings and the com. 
plete line of J-M Packings and Gaskets, write 
Johns-Manville, 22 E. 40th St., New York, N.Y. 


Johns-Manville PACKINGS & GASKETS 


THERE’S A DISTRIBUTOR NEAR YOU 
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POWER LINES - 


Personal notes, items of general interest, the latest from 
Washington:—all the news that is news in the power field 














Nevin E Funk, vice-president 


in charge of engineering, 
Philadelphia Electric Co, was 
elected president of the Amer- 
ican Institute of Electrical 
Engineers for the year begin- 
ning Aug 1, 1943, as an- 
nounced at the annual meeting 
of the Institute held in Cleve- 
land, Ohio, during the Insti- 
tute’s technical meeting. 











OBITUARIES 

William B Gillies, vice-president in 
charge of operations of the Youngstown 
Sheet and Tube Co, died on June 20, 
following a heart attack. Mr Gillies be- 
gan his career in the steel industry im- 
mediately after his graduation from col- 
lege as foreman for Illinois Steel Co, 
and served in this capacity from 1904 to 
1907. From 1907 to 1913 he was super- 
intendent of the Bessemer department of 
the South Works of the Illinois Steel Co. 
From 1929 to 1933 he was assistant vice- 
president in charge of operations of the 
Youngstown Sheet & Tube Company. 
and from 1933 until his death was vice- 
president in charge of operations. 


Earle D Parker, 63, vice-president and 
general works manager of the Barber- 
Colman Co, died June 13, 1943. For 40 
years Mr Parker had been employed in 
the engineering and management divi- 
sions of the company, and for the past 
20 years had served as general works 
manager. He became vice-president of 
the firm following the death of Howard 
D Colman, president. 


Dr Stanley E Coulter, former dean of 
men and dean of science at Purdue 
University, died June 26 at the age of 
90, and Dr Gilbert A Young, one time 
(Continued on page 196) 


The Benjamin Garver Lamme Medal, awarded annually by the American Institu’ 
of Electrical Engineers for meritorious achievements in the development of ele 
trical apparatus or machinery, was presented recently to Dr 
associate director of the Westinghouse Research Laboratories. Dr. Slepian, on 
of the nation’s leading mathematicians and physicists, was selected as the 14t' 
winner of the Medal for his contributions to the development of current interruptin 
and current rectifying apparatus. He developed the ignitron, an electronic tul» 
now being used to convert alternating electric current into direct current, and |; 


Joseph Slepia: 


is also noted for his work on circuit breakers. 


o 


o 


Westinghouse Centralizes Electronic Applications 


To promote the use of electronics in 
industry on a broad engineering and 
commercial basis, Westinghouse Elec- 
tric & Mfg Co has established a group 
of electronic engineers who will guide 
and direct the industrial, central-sta- 
tion and transportation electronic ap- 
plications. This new central organiza- 
tion will supplement the company’s 
present electronic divisions with special- 
ized activity such as control, radio, 
lamps, and conversion. This 
was announced at a luncheon for tech- 
nical editors, July 7, in New York. 

This step in centralization has been 
taken to accomplish three primary ob- 


power 


jectives: first, to expedite present war- 
time applications of electronic device-; 
second, to be able to utilize to the full- 
est extent the present developments for 
post-war applications; third, to make 
immediately available to all other in- 
dustries the developments and improve- 
ments found practical in one industry. 
The various industry engineering sec- 
tions will retain the responsibility for 
making specific applications within 
their industry. This new central organ- 
ization will act as consultants and co- 
ordinate the efforts on new developments 
pertaining to the electronic methods of 
doing specific jobs. 


Typical electronic control job in industry is holding motor speed constant at any prese! 
value. Electronic speed regulators have extreme sensitivity. Operation is automatic; 
there are no moving parts, no friction. This single motor drive for a big paper mill 
uses an electronic regulator to hold speed constant. 
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THE SCIENTIFIC APPROACH TO YOUR 
PIPING PROBLEMS 





One example of Spring assemblies are all 
“Scientific Approach of the same length at the 
to Piping Problems,"’ same elevation away from 
illustrates a suggestion UW interconnecting piping, 
for a two plane ‘‘U”’ valves, covering, etc., pre- 
bend as a simplified as senting a remarkably neat 
well as an economical ; Sp peeraaee. 


























elias ton Sew Sead Functional Hangers and 
& Vibration Eliminators per- 
room conditions. 
mit unrestricted line move- 
ment. Exclusive features 
allow swivel action in all 
directions and eliminate 
metal fatigue. 
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POWER PIPING DIVISION presents the ultimate in 
ENGINEERING ¢ PREFABRICATION ¢ ERECTION 


° Engineering The employment of FLEX-ANAL CHARTS* enabling 
engineers to simplify and quickly arrive at an 
economical design. 





e Prefabrication 


All sub-assemblies are completed under rigid engi- 
neering control. This results in a negligible amount 


e Erection 


of field welding and simplifies erection. 





Highly developed procedures employed provide the 
last word in economical erection. The use of Func- 
tional Hangers and Vibration Eliminators adequately 
control the behavior of your piping system. 


* 
octet sax etna eee OX COMPANY 
ilicsed vo cover cashed peneuan. Maples POWER PIPING DIVISION 


ofthese books can be obtained through a 


lsch.on inet Uatsinene: tien 1525 PENNSYLVANIA AVE., PITTSBURGH, PA. 





Fieveid Nalve kailure 


DASH POT—The piston rod guide, 
or bearing, at the base of the dash pot 
(cylinder) has been greatly enlarged by 
abrasive wear and vibration, losing all 
compression under the piston. With the 
consequent unchecked agitation of the parts 
in the steam-flow, destruction progressed 
rapidly. 


DISC—I was ruined beyond repair by 
constant hammering when compression 
failed. The piston rod, integral with the 
disc, is worn to less than half its original 
diameter. 


SEAT RING—Seating surface was bat- 
tered to complete destruction. The shoulder 


JENKINS VALVES 


a VALVE 


of the seat ring was hammered to a paper- 
thin edge by the continual pounding of the 
disc on the seat face. 


PISTON NUT — This part became 
loose from vibration after loss of compres- 
sion. Though provided with a lock washer, 
it unscrewed with the piston. 


PISTON—Because abrasive sediment 
collected in the cylinder, and because lubri- 
cation was neglected, the piston rings were 
badly worn and “seized” in the grooves. 
Compression became progressively less effi- 
cient, — was eventually lost completely, 
allowing the various parts to be battered 
by the pulsations of the steam flow. 
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To End Hazards 
and Prevent Production Slowdowns- 


No other valve in power plant service is 
more important for safe operation than the 
automatic Non-Return Valve for steam boilers. 
The A.S.M.E. Code, and the regulations of most 
states call for two “stop” valves between the 
boiler and the header, one of these being a 
Non-return valve. 

When operating properly, the piston of the 
Non-return valve “floats’’ and “‘suspends’’ the 
disc in proper relation to the steam flow, and 
effectively cushions the moving parts. When 
the boiler pressure drops below that of the rest 
of the system, or an emergency occurs — such 
as the rupture of a boiler tube — the Non-re- 
turn valve should be ready to close instantly 
and positively. The automatic functioning of 
the valve safeguards workmen who may enter 
a boiler to clean or repair it. 


Make This A Standard Practise... 


The simplified design and rugged construc- 
tion of a Jenkins Non-return Valve assures 
faultless operation over a long period, provid- 
ing strict rules of maintenance are observed. 


The piston and cylinder must be kept clean 
and properly lubricated, to maintain compres- 
sion. If not, the destruction of other working 
parts will progress rapidly. The ruined parts 
illustrated had been in service more than three 
years without attention. 

Inspection should be made, and the valve 
cleaned and lubricated, at least once a year. 
When conditions are unfavorable, this atten- 
tion should be given at least every six months. 


To Avoid Needless Interruptions 
and Save Vital War Material . . . 


Make sure your valves are inspected regu- 
larly, systematically. Replace worn parts. In- 
struct maintenance workers thoroughly. Select 
valves for new installations carefully; install 
them properly. 

Jenkins Engineers will provide any assist- 
ance you need for improving your system of 
valve conservation. 


Jenkins Bros., 80 White Street, New York, 13, N. Y.; 


Bridgeport; Atlanta; Boston; Philadelphia; Chicago. <eege> 


Jenkins Bros., Ltd., Montreal; London, Dritim Cres 


ME For every industrial, engineering, marine and power plant service 


| <7 BRONZE IRON STEEL ® 
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P CHART GIVES PRESSURE DROP. in compressed-air piping in 
pounds per square inch per 100 ft of pipe. Initial pressure. 
flow and size of pipe must be known or assumed. For exam- 
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Pressure Drop in Compressed-Air Pipe 


Nominal Pipe Size — Standard-weight Pipe 


400 300 
350 


003 0.04 


200 10 
250 150 





006 008 010 


0 Gage Pressure, psi 


50 10 


10,000 
8 000 


6 000 


4000 


3 000 


2 000 


1000 
800 


600 


400 


300 


200 


100 
80 


60 


Cubic Feet of Free Air per Minute 


40 
30 


20 


015 0.2 03 04 06 O08 10 15 2 
Pressure Drop, psi per 100 ft 


psi gage will lose 0.225 psi every 100 ft length of run. 


DATA SHEETS EES 


Hl 


ple, 1000 cubic feet of free air per minute flowing through 4 
}-in. standard weight pipe under an initial pressure of 100 


Courtesy of Walworth Co 
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Can you harness 50 H.P. 
with a light belt at 9000 F. P.M.? 





An important commercial alcohol com- * A WORD ABOUT GILMER’S 
pany had a centrifuge which was belt BELTS: 
driven by a 50 H.P. motor. Belt speeds HEVALOID BELTS: 
reached 9000 F.P.M., and no known belt Hevaloid Belts are made by a patented 
lasted more than a few hours. The customer process, exclusive with Gilmer in the 


é United States. It is a neoprene impreg- 
was ready to believe that belts couldn’t handle the job. nated endless cotton belting, in which 


: ? latex penetrates every fibre of the cot- 
Gilmer’s men took a look at the job and installed an 8” ton and stays there for the life of the 


Hevaloid* Belt, 126” long. Today, Gilmer Hevaloids are lasting belt. Lightweight Hevaloid Belts are 
for months... where all other belts failed in hours. smooth and vibrationless at 
high speeds, resist heat, oil, 
The same ingenuity which is solving belt problems all over stretch and slippage ... yet 
the country, also has planned an important FREE war-tim Pi hal 
e country, also has planned a port -time des for lew-epeed 
service to Industry. It’s the Gilmer National Power-Recovery operation. This is an 
Plan, approved by WPB to save power in the following ser- exclusive Gilmer 
vices: Steam, Gas, Water, Electricity, Mechanical Transmis- Product. 
sion, Boilers, Compressed Air, Refrigeration and Prime Movers. 
Write for your FREE copy today, and also ask for Gilmer’s 


Handy Belt Selector ...a mine of information on modern beltings. 











The Oldest Firm of Rubber Fabric Belt Specialists 
L. i GILMER co Tacony Phila. 35.Pa V-Belts (F.H.P. & Multiple); Flat Belts; Round Endless Belts; 
a = * . . ) 


High Speed Belts; Fabric Belts ; Planer Belts; Special Endless Belts 
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THAN ON YOUR HEATING SYSTEM! 


This country needs scrap metal . . . for 
war purposes, but not in heating systems! 
Here, nothing but the most efficient heat- 
ing units can do the job of keeping in- 
dustry in production and fuel consump- 
tion at a minimum. Junk equipment must 
be consigned to the junk pile! 

Examine your heating plant—xow— 


CHECK THESE POINTS FOR 
“SCRAP PILE” TRAP SPECIMENS 
WV Steam Radiators © Unit Heaters 
«/ Downfeed Risers 
@ Blast 


\ Pipe Coils 


\¥ Condensing Radiators 


with the idea of settling two important Coils Ends of Steam Mains, etc. 
uestions. First, is it Cooperating with 

the very real need for fuel conservation? AND REPLACE WITH 

Second, is it helping your profit picture DEPENDABLE HOFFMAN TRAPS 

by keeping operating expense at rock 

bottom? If not, remember that steam-wast- 

ing equipment will do a better job on the “quay HOFEMAN No. 9H TRAP 


scrap heap than on your heating system! 
Hoffman Steam Specialties will make 
your modernizing program a genuine suc- 


A bronze- 
bodied unit 
for high 


pressure 


cess. Not only are they recognized by a. Py: 
critical steam plant operators as highly Seat and 
efficient units, but they have features which Thermostat. 


substantially prolong service life. 

For example, the Seats of Hoffman Traps 
are renewable. Should long service cause 
wear, simply remove the Seat and screw 
in a new one. The Thermostat, too, can 
be replaced without adjustment. In the 
Hoffman 50 Series Trap, a heavy duty unit, | 
the Float, Valve Pins and Seats are reversible | 
—giving double life at no extra expense. 

And now, while you are thinking about 
it, send for the new Hoffman Steam Spe- 
cialties Engineering Bulletin. Remember 
that Hoffman field engineers are always 
available for consultation on your heating 
problems. 


HOFFMAN SPECIALTY COMPANY 
1001 York St., Dept. P-8, Indianapolis 7, Ind, 


HOFFMAN \. 


CONTROLLED HEATING. 
F 
STEAM 


HOFFMAN 50 SERIES TRAP 
A heavy duty unit with all working parts 
mounted on the cover. Can be easily serv- 
iced without breaking pipe connections. 










HOT WATER at 


FREE CATALOG 
MAKERS OF VALVES, TRAPS, VACUUM AND CONDENSATION PUMPS, FORCED HOT WATER HEATING SYSTEMS 
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Amplidyne Control 


(Continued from page 66) 











produce rolls with smooth ends. 
photoelectric device watches the pos:- 
tion of the edge of the moving pape: 
or steel. Any slight movement of the 
edge from its correct position cause; 
a change in the reflected light to the 
photoelectric device. This change in 
light intensity is transmitted to the elec- 
tronic amplifier which changes the ex- 
citation of the amplidyne-control field to 
position the ends of the roll with the 
edge of the sheet within 0.01 in. In 
this case, the amplidyne has two control. 
field windings. One, the reference-field 
winding, excited by 250-v current, and 
the other, the control-field winding, ex. 
cited by the electronic amplifier. 

Other applications of the amplidyne 
include: (1) control of synchronous- 
motor-field excitation to maintain the 
motor’s power factor constant, irrespec- 
tive of its load, (2) on hot-strip mills, 
control of the speed of the motor driv- 
ing the reel core to keep constant ten- 
tion in the strip, (3) accurately propor- 
tioning strip speed to melting power in 
flow-brighteting of electrolytic tin plate, 
(4) positioning of the electrodes in are 
furnaces to maintain correct power in 
the are throughout the melting and re- 
fining processes, (5) accurately match- 
ing the speed of a flying shear in a steel 
mill to that of the mill to obtain exact 
length of steel, (6) control of speed of 
paper machines to permit making a 
greater number of paper grades on the 
same machine, (7) higher rates of ac- 
celeration and retardation of motors and 
their loads, and (8) control of load di- 
vision between large de motors operat- 
ing in parallel, 

It would require many more exam- 
ples to cover the diversified applications 
of the amplidyne and even to suggest 
its many unexplored possibilities. It 
can be said, however, that this new tool 
has a place wherever an electrical or 
mechanical signal, no matter how small, 
can improve performance and increase 
production. 





Valves and Heaters 


(Continued from page 71) 








ternal pilot creates an unbalance of 
forces acting on the main valve, caus 
ing it to follow the motion of the pilot. 
Thus. the force that moves the main 
valve is supplied by water pressure and 
not by the float mechanism. Since this 
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STOP tHe NOISE 


Zend damage of Valve-Slam... 
ii install 
CHAPMAN TILTING-DISC CHECK VALVES 





Chapman's Tilting Disc is pivoted just above center .. . and so there is minimum flow resistance when the disc is in the 
the seat and disc rings are beveled ...so the disc cushions open position. This, plus the fact that net area through the 
itself to a drop-tight seat without any sliding or rubbing. This valve is equal to net area of the pipe, means 65% to 80% reduc- 
Closing action positively prevents slamming ...and the con- tion in head loss over conventional type checks . . . which often 
sequent vibration, hammering, surging, and opening of pipe makes possible the use of smaller valves and discharge lines. 
joints either in horizontal or vertical lines. Complete operating data is given in Chapman Bulletin No. 30. 

Another exclusive feature of the Chapman Tilting Disc is its Write for a copy today. 
tirfoil design which, like a plane-wing, has exceptional “lift”, The CHAPMAN VALVE MFG. CO., Indian Orchard, Mass. 


CHECK VALVES 
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SAVE FERRISUL 


Without Sacrificing Efficiency In 
Treating Boiler Feed Water 
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P.P.M. FERRISUL NECESSARY 





P.P.M. SILICA IN ORIGINAL WATER 
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1. Consider the application of multi- 
stage or counter-current use of ferric 
hydrate floc formed by Ferrisul. The 
savings possible are obvious from the 
curves on the accompanying chart. 
These curves show parts per million 
of Ferrisul needed to reduce a given 
silica content to one P. P. M., with 
1, 2, 3 or 4 passes of the feed water 
through the Ferrisul floc. 


2. Check feeding equipment to be 
sure Ferrisul is being dissolved com- 
pletely. When shutting down dry feed 
equipment, stop the dry feeder and 
water feeder at the same time and con- 
tinue agitation for at least a half hour 
to be sure no undissolved Ferrisul 
is left in the pot. When restarting, 
start the agitator, then begin feeding 
Ferrisul and water simultaneously. 








FERRISUL, 00052000: 


anhydrous ferric sulfate, is in heavy 
demand these days as a pickling 
agent for vital war metals. The 
metal industry prefers Ferrisul over 
similar chemicals for many of the 
same reasons that have made it a 
favorite in your field: (1) Its higher 
iron content means greater econ- 
omy; (2) It has greater uniformity, 
(3) It is easier to store and handle. 
Since the output of Ferrisul is 
limited, it becomes necessary to 
make the most efficient use of every 
pound of this busy chemical—in 
every field it serves. 

That is why we are suggesting 
ways for power engineers to make 
the supply of Ferrisul go farther 


in treating boiler feed water to 





eliminate silica and other elements 
that reduce heat-transfer efficiency 
without leaving dangerous scale- 
forming or corrosive residuals. We 
are trying to point the way to 
greater economy, without sacrifice 
of extra steam output and extra 
life of boiler tubes and turbine 
blades—results you’ve come to ex- 
pect from the use of Ferrisul. 


Monsanto's competent technical 
staff will be glad to study your 
plant and make specific suggestions 
on your efficient and economical 
use of Ferrisul. This service costs 
you nothing and places you under 
no obligation. Please address your 
request to MONSANTO CHEMICAL 
COMPANY, Merrimac Division, 
Everett Station, Boston 49, Mass. 













MONSANTO 
CHEMICALS 


SERVING INDUSTRY...WHICH SERVES MANKIND 


yo 
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Help! Prompt return of empty tank 
cars, carboys and returnable drums will 
help speed your next shipment of Monsanto 
Chemicals ... by helping to relieve critical 
shortages in shipping equipment. 





is a single-seated valve, it closes tightly 
on its seat without leakage when in ‘he 
closed position. The valve disk should 
be equipped with a V-ported skirt to 
provide a desirable gradual regulatiag 
characteristic. 

When water-inlet regulating valves 
must be of large size to handle the re- 
quired flow, when extreme pressure 
conditions are encountered, or when 
the valve must be mounted in the pip- 
ing at some point where it could not 
be reached by a direct linkage from thie 
float, use a pneumatic- or hydraulic- 
operated valve. Choice between the 
two lies in the availability of a con- 
stant and reliable source of clean, dry 
air or gas, or of pure non-scaling water 
or oil under constant pressure. In either 
case, for best regulation use a double- 
seated V-ported or parabolic-disk valve, 
unless the need for a tight-closing valve 
makes a single-seated valve desirable. 


Pneumatic Valves 


Pneumatic valves, as in Fig. 3, are 
operated by a _ small pilot valve, 
mounted on the float mechanism, which 
delivers air or gas under a variable 
loading pressure to a spring-opposed 
diaphragm attached directly to the valve 
stem. The pilot valve, by varying air 
pressure on the diaphragm, controls 
the position of the main valve accord- 
ing to float position. The valve may be 
arranged either to open or close on 
failure of air or gas supply. Usually 
the former arrangement is preferred 
for inlet-water regulating valves. If the 
valve fails open, the heater merely 
overflows, but if it were to fail closed, 
a shutdown might result before water 
flow could be reestablished. 

With a pneumatic valve, the air- or 
gas-loading pressure established by the 
pilot valves bears a direct relationship 
to the position of the float. If the valve 
were perfectly balanced and there were 
no friction in the stuffing box, you 
could assume that the valve’s position 
would also bear the desired direct re- 
lationship to the float’s position. This 
is not the case, however, for both un- 
balance and friction tend to displace 
the valve from the position that it 
should theoretically assume. In most 
cases, this slight displacement is not 
serious, but erratic operation may re- 
sult when large valves are used, load 
changes are severe, or water pressure, 
either downstream or upstream of the 
valve varies widely. 

Most pneumatic valves can be 
equipped to assure the valve taking 4 
position with definite relationship to the 
position of the float regardless of such 
extraneous forces. This feature usually 
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DEZINCIFICATION! 








ARSENICAL 
ADMIRALTY 





wll 





No “‘cure-all”’ tube alloy, but one to consider 
if you’re troubled with dezincification 


HE AMERICAN BRASS COMPANY has 

been manufacturing Arsenical Ad- 
miralty Condenser Tubes on a commer- 
cial basis since 1934. 

This alloy was introduced as a result 
of extensive research work, begun sev- 
etal years earlier, which demonstrated 
that the addition of a very small percent-a 
age of arsenic to the standard Admiralty 
Alloy materially increased its resistance 
to dezincification. 


The consistently satisfactory perform- 
ance of Anaconda Arsenical Admiralty 
Condenser Tubes in almost every kind 
of service has substantiated the results 
of laboratory tests. 

While Anaconda Arsenical Admiralty 
Condenser Tubes have been quite 
generally used, they are especially 
well-adapted to those installations in 
which the older alloys showed 
definite tendencies to dezincify. 


Anat dwoA 


7 


Technical Service Available 
It is a function of the engineers of our 
Technical Department to assist Con- 
denser Tube users in the selection of 
the most economical tube alloy for any 
given set of operating conditions. Please 
feel free to call on us. Publication B-2, 
sixth edition, gives up-to-the-minute 
data on Anaconda Condenser Tube and 
Head Plate Alloys. A copy will 


be mailed to you for the asking. 
4283 


Anaconda Condenser Jubes 


THE AMERICAN BRASS COMPANY— General Offices: Waterbury 88, Conn. 
Subsidiary of Anaconda Copper Mining Company + \n Canada: ANACONDA AMERICAN Brass L1D., New Toronto, Ont. 
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JUST LAY IT ON THE FLOOR 


and hook up to current 
and air lines ....... 


In spite of the fact that the SCHRAMM 
Compressor unit shown above com- 
prises motor, compressor and radiator, 
it actually is a “one-piece job”. All are 
assembled rigidly and in perfect align- 
ment on a substantial steel base which 
can serve as a vibrationless foundation. 
No belts, pulleys, flywheels or water 
connections are necessary. 


If it’s a Schramm you can pack 
a 600 cu. ft. per min. job into a space 
measuring only 90 ins. x 37 ims. 
Schramm’s vertical, in-line design 
makes it a neat, compact package, for 
heavy and continuous service... Motor 
controls for the required starting cur- 
rent and torque can be furnished as a 
part of the unit or for remote installa- 
tion... Sizes range from 50 to 600 
cu. ft. displacement at 100 lbs. pressure. 


THE DATA YOU'LL WANT before deciding on any 
compressor can be found in our Catalog 42-S. Your 
request will bring a copy by return mail. Write today. 


SCHRAMM 
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Schramm Water-Cooled 
Air Compressors can be 
depended on for out- 
standing performance 
and satisfactory cool- 
ing under all tempera- 
ture conditions, summer 
or winter, because wa- 
ter jackets completely 
surrounding cylinders 
and heads assure uni- 
form cooling. 











THE COMPRESSOR PEOPLE 





WeEsST 


CHESTER 





PENNSYLVANIA 











consists of a secondary pilot device 
connected to the valve stem by mechaa. 
ical linkage. Loading pressure, esta )- 
lished by the main pilot connected :o 
the float, is applied to this secondary 
pilot mechanism, which in turn applies 
a loading pressure to the main dio- 
phragm, based on the primary loading 
pressure but modified by the valve's 
actual position. With this arrange- 
ment, any displacement of the valve 
from the true position acts through the 
positioning device to vary the loading 
pressure on the valve diaphragm in the 


| exact amount necessary to restore the 


valve to its correct position. 

Hydraulic valves may be of the dia- 
phragm type, similar to the pneumatic 
valve just described. Another type, 
however, which avoids the use of 
springs and diaphragms by means of a 
hydraulic piston, as in Fig. 4, must be 
equipped with a repositioning linkage 
if used as a regulating valve. 


Pilot Valve Operation 


In operation, a slight change in float 
position acts through a linkage to dis- 
place the pilot valve from its neutral 
position. This, in turn, admits water 
or oil under pressure to one side of 
the piston and permits escape from the 
other side, thus causing the piston to 
move and change the position of the 
main valve. As the valve stem moves, 
the motion is carried through the re 
positioning linkage back in the proper 
direction to restore the pilot to its 
neutral position. The valve, therefore, 
always takes and holds a definite posi- 
tion in relation to the float. 

Floats for operating regulating valves 
may be located either within the 
heater’s storage compartment or in a 
separate float chamber connected there- 
to. The internal float arrangement 
takes up less space and is usually less 
expensive. The extra cost of an ex- 
ternally mounted float, however, is 
often well repaid by the fact that the 
float can be repaired or replaced »* ith- 
out shutting down the heater, provided, 
of course, the float chamber is equipped 
with isolating valves. Also, if it is ever 
necessary to change the float level, the 
separate float housing can be relocated 
by a simple change in external piping 
but, with an internally mounted float, 
range of adjustment is definitely 
limited. 

Size of float depends upon the maxi- 
mum pressure differential across the 
valve and the amount of unbalance in- 
herent in the valve. Always rely on the 
manufacturer’s recommendation in s¢ 
lecting float size. 

Valve adjustment and maintenance 
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soommmmmpeeme] Welding with TUBE-TURN fittings gives extra strength 


HOW TUBE-TURN 


os and trouble-free performance needed today to insure 
uninterrupted piping service 










wT. 


War production Lruples demands placed on indu 






TRIPLED 
24 HRS. USE 






DOUBLED 
16 HRS. USE 


NORMAL 
8 HRS. USE 










R OUND the clock, war-time operation for 24 hours a day instead 
of the normal 8 hours period triples the wear of oil, gas, power, 
chemical, heating, air, refrigeration and mariné piping today. 






©S$ time need 











Despite the extra strain that fittings naturally take, coupled with Uniform y, © true cine need for 
° ° ° oa requir alls inl . “eularity 
constant three-shift operation, Tube-Turn welding fittings are ed, cay eve 7 relimple batt want 
NOvice 








practical insurance against piping failures. Tube-Turn fittings 
are stronger and safer because of their exclusive construction 
advantages. They provide leakproof, trouble-free joints that last 
as long as the pipe itself. They can be installed faster and easier. 
can be quickly insulated, instantly eliminate maintenance worries, 
and provide streamlined, space-saving layouts. 


Sizes, types and weights are available for every industrial require- 
ment. Write for catalog and data book No. 111. 


| TUBE-TURN 


weeace MAAR 


> TUBE TURNS (Inc.), Louisville, Ky. Branch offices: New York, 
Chicago, Philadelphia, Pittsburgh, Cleveland, Dayton, Washington, 
D. C., Houston, Los Angeles. Distributors in principal cities. 
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save and get maximum 
plant performance 














constant, 
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Now is the time to eliminate guesswork—now 
when your sources of coal supply are such 
variable factors and when to “know your 
B.T.U.S.” is so essential to the proper operation 
of your plant and its uninterrupted service. By 
eliminating guesswork as to your coal, the 
“STURTEVANT WAY” provides the means for 
adjusting your plant exactly to the coal as it is 
delivered to your bunkers. Now is the time to 
get the highest return from the dollars you 
spend for fuel, which today are probably your 
biggest single item of expense. Now is the time 
to provide your laboratory with coal samples 
that when analyzed will give you data from 
which maximum plant efficiency can be 
attained. 


WITH THE “STURTEVANT”, 3” coal samples 
are crushed to 8 mesh or finer at the rate of 
1 ton per hour. Truly representative 5, 10 or 
15% samples are taken ready for the labo- 
ratory. 


WRITE AT ONCE FOR 


a copy of “HOW TO SAMPLE COAL AUTO- 
MATICALLY.” It contains important information 
on how to get the most out of your coal. 


KNOW YOUR B.T.U.’S 


Why guess 


at the coal a — 
and lose money . 


... when you can 





. by sampling coal auto- 
matically and accurately 


THE STURTEVANT WAY 


Hit-and-miss inaccurate results from hand sam- 
pling are “OUT” when you put the IMPROVED 
STURTEVANT AUTOMATIC COAL CRUSHER and 
SAMPLER to work. Not only is limited manpower 
(for hand sampling) replaced by machine power 
the “STURTEVANT WAY” but you are assured 
accurate representative samples that give you 
true values of the coal you buy and 








pr pl of coal are ob- 
tained by the “STURTEVANT” mechani- 
cally in a fraction of the time required 
for inaccurate hand sampling. 


What users say] 


“The erusher gives 
tative a Ae ft — § aa 


1-y 4 for with hand comeing and 


“The poche sig _ eotti laborer 
sonslgtiouly,fllrw eat the warigu 
of the week and the = = an element” of rm] 
inaccuracies are all eliminated."’ 


Sturtevant Mill Co. 


103 Clayton St., Dorchester, Boston, Mass. 
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are just as important as proper selec- 
tion to direct-contact heater perform- 
ance. No valve can regulate smooth'y 
if improperly adjusted. Linkages be- 
tween float and valve must be positive 


in action; they should transmit motion 
in either direction without binding cor 
backlash. Linkage weight should be s» 
counterbalanced that the entire force 
available from the float is applied di- 
rectly to the valve. Valve and float 
should both move easily without bind- 
ing. 

Hydraulic or pneumatic valves re- 
quire an unfailing source of clean ani 
pure oil, water air or gas at constant 
pressure. To prevent bits of dirt, scale 
or foreign matter clogging the small 
ports or damaging the close clearances 
of the pilot mechanism, install a small 
filter ahead of the pilot valve. If pres- 
sure of the motive liquid or gas is likely 
to vary, place a small pressure-reduc- 
ing valve in the line between filter and 
pilot valve to maintain constant pres- 
sure on the pilot. 


Use All Float Travel 


Most manufacturers take pride in the 
ability of their float-controlled valves 
to regulate water level within close 
limits. Such limits are frequently es- 
sential in process work, but in operat- 
ing direct-contact heaters, particularly 
under fluctuating load _ conditions. 
avoid close limits meticulously. Adjust 
linkages between float and valve on 
direct-operated valves or between float 
and pilot on pneumatic or hydraulic 
valves so as to utilize maximum float 
travel. This greatly reduces momentary 
peak loads on the heater and on the 
low-pressure steam system serving the 
heater, as is apparent from the fol- 
lowing example. 

Assume that a heater is operating at 
about 75% load and that the regulating 
valve and float are adjusted to hold 
water level within a l-in. range. If a 
sudden peak in boiler-feed demand 
momentarily doubles the outlet flow 
from the heater, the water level in the 
heater storage compartment tends to 
fall. In a few seconds, it reaches the 
lower limit of the range. The valve is 
then wide open, admitting the maxi- 
mum quantity of inlet water and im- 
posing a sudden heavy load on the 
heater. If the regulating valve were 
slightly oversized, this load might easily 
amount to several times rated capacity 
of the heater for the short time neces- 
sary to restore equilibrium between in- 
let and outlet flow. 

On the other hand, if float and valve 
are adjusted to allow a range in water 
level of 10 in. instead of 1 in., the same 
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P.. entive treatment gets 
to the root of boiler trouble. By anticipating the 
undesirable effects of the feed water supply, Dear- 
born Engineers can prevent damage to equipment 
and at the same time extend boiler operating 
periods so that maximum efficiency in boiler oper- 
ation can be maintained. 


Under ordinary operating conditions the neces- 
sity for repairs, due to improper water condition- 
ing, is bad enough, but it is intolerable today when 
every ounce of steam that can be produced is 
needed in full time war service. 


Replacement and Repair Parts 
are not readily available 
Extensive tube replacements, for example, can- 
not usually be made on the spur of the moment. 
Priorities and allotments have to be considered. 
Dearborn Preventive Treatment therefore is of 
great importance. 


Dearborn Engineer works right along with you 
in your boiler plant to forestall and prevent water 
troubles. He makes the necessary tests and takes 





Dearhorn Engineer believes in 


PREVENTIVE 
TREATMENT 
in your boiler room ! 


on-the-spot steps to overcome any trouble which 
has started. If you are not using this service, call 
us. There is a Dearborn Engineer nearby to survey 
your plant, furnish correct treatment, supply ex- 
pert engineering service, and make frequent and 
periodic checks to keep your boilers operating 
over long periods at top efficiency. 

iaP | 


DEARBORN CHEMICAL COMPANY 
Dept. D, 310 S. Michigan Ave. 
Chicago 4, Illinois 


Sh. a 
_ 4---\2 


4 2 ” 
Dearvtorn 
BOILER WATER 


TREATMENT 
q AND SERVICE 


*[ For Victory, Buy United States War Bonds and Stamps }* J 
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THE ALLPAX CO., INC. 


Mamaroneck, N. Y. 














Distributors Everywhere 





ALLPAX 


THE PACKING THAT “PACKS ALL” 


. . use it once and 


. you'll use it always 


Here’s the universal packing that can be used 
for any d or on any apparatus. One size 
—_ all—economically, efficiently—tightly— 
simply. 

Try ALLPAX and you, too, will be enthusi- 
astic over its easy application and long wear. 
You don’t have to remove old g to re- 
e pack with ALLPAX. Square cross section makes 
ALLPAX easy-filling in any stuffing box. 

Try it and you'll always use it. Full details 
on request. 




















A reproduction 
from an actual 
unretouched 
color photo- 
graph which il- 
lustrates the 
appearance of 
the gauge glass 
Srom directly in 
“front, 





“That reminds me of the two Scotchmen . . .”” Many a time 
we've heard those words, and Scotch thrift is the subject of 
countless jokes. Yet the dictionary says that thrift is “wisdom 
and care in the management of one’s resources.” Thrift, in 
other words, is just plain common sense. The real joke is on 
the people who don’t demand their money’s worth. 

When it comes to gauge glasses, the thriftiest glass you can 
buy is the one that lasts longest. And the gauge glass that 
lasts longest is the one which best resists corrosion and has the 
greatest ability to withstand pressures, extreme temperature 
changes, and mechanical shocks—the one which avoids 
installation strains because of its machine drawn accuracy. 

There—in a nutshell—is a description of Pyrex brand 
Gauge Glasses. They’re made of a special resistant glass, 
similar to that in which housewives bake, and store food in 
the refrigerator; similar to that used for laboratory glassware 
and piping in chemical plants because it resists all acids except 
hydrofluoric. 

You don’t have to be Scotch to be thrifty. And it’s no 
trouble to use “wisdom and care”’ in buying the world’s most 
economical gauge glasses. Simply tell your jobber to send 
Pyrex Gauge Glasses—P-Y-R-E-X! 


“PY REX” is a registered trade-mark and indicates manufacture by Corning Glass Works, Corning, N. Y. 


CORNING 


Glass Works 
if Corning, New York 
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change in water level causes only a 
slight change in inlet flow. If the heavy 
demand continues, the water level is 
further lowered, gradually opening ‘he 
regulating valve the amount required to 
meet the increased load. If, however, ihe 
heavy demand is only a momentary 
peak, the water level is drawn down 
only a few inches and the inlet flow .n. 
creased only a slight amount. In either 
case, the wider range of float travel is 
advantageous. In the case of sudden in- 
crease in base load, it permits the load 
on the heater to build up gradually. In 
case of a momentary peak, the extra <e- 
mand is largely absorbed by utilization 
of a portion of the stored water with 
only a slight increase in actual heater 
load. 

Adjusting the float travel is usually 
a simple operation when a direct-oper- 
ated valve is used. By changing the 
point of attachment of the operating 
rod to the float and valve levers, you 
obtain maximum float travel. An added 
advantage of maximum float travel is 
the increased leverage between float 
and valve thus provided. For pilot- 
operated valves, the adjustment method 
may be different, but it is usually 
equally simple. 

Both in size and cost, the inlet-water 
regulating valve is a small item com- 
pared to the direct-contact heater 
which it serves. Its importance, how- 
ever, cannot be over-emphasized for it 
can make or break an otherwise excel- 
lent heater installation. Serious con- 
sideration of the factors outlined should 
prove a help both in improving the 
performance of existing steam plants 
and in assuring trouble-free operation 
of new heaters. 





Colloidal Fuel 


(Continued from page 73) 











about 600 cu ft furnace volume. The 
burner enters the furnace at the rear 
under a _ horizontal baffle extending 
about halfway the length of the tubes 
resting on the first row. The gas 
crosses through tubes upward at front 
of boiler, then follows usual vertical 
baffling, crossing tubes twice more to 
reach damper outlet at top of rear 
tubes. 

The boiler was first operated on oil 
to establish normal operating character 
istics. It was then operated continuously 
on colloidal fuel. Ratings from about 
40 to over 200% were carried without 
difficulty, but for a considerable part 
of the test the boiler was operated at 
about 100% rating. 
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HOW TO 
SOLVE 


Prepare them for 3 Shifts! 


, HEN YOU CHANGED from one shift to three, 
you began crowding 3 years of wear into 
one calendar year of operation! 

You’ve got to condition your machines for full- 
time operation. You can’t expect them to stand the 
gaff with “good enough” lubricants. 

On such important production units as geared 

motors make sure you are us- 
ing a Gargoyle Vacuoline Oil. 


This member of the famous Gargoyle “family” has 
the chemical stability to stand up under “round- 
the-clock” operation. This means...freedom from 
emulsions and sludge...long oil life... and long, 
trouble-free gear life, too! 

In fact, Gargoyle Vacuoline Oil is ideal for en- 
closed circulation-oiled and splash-oiled gears. 
Forty-eight hours a week—or 168 hours—this oil 
will provide dependable lubrication. 


SOCONY-VACUUM OIL COMPANY, INC. — Standard Oil of N. Y. Div. + White Star Div. + Lubrite Div. + Chicago Div. 
White Eagle Div. » Wadhams Div. » Magnolia Petroleum Company * General Petroleum Corporation of California 














CALL IN SOCONY-VACUUM 


Operating Problems 
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CATASAUQUA, PENNSYLVANIA 
CHICAGO — MARQUETTE BLDG. 
- SAN FRANCISCO — CHANCERY BLDG. 
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PIONEERS OF HIGH-EFFICIENCY ROTARY COMPRESSORS 
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At this rating, suction at the 9jj | 


pump dropped from about 1.5 psi for 
oil to 4in. Hg vacuum for colloidal 
fuel. Pressure at the oil-control valye 
was maintained for both fuels at about 
30 psi. At the burner, pressure for oj] 
was practically zero; for colloida! fue] 
it was about 2 psi. Steam consumption 
increased about 70%. Load on the 
pump increased. Under one set of «per. 
ating conditions this load was about 
doubled. When considering colloidal 
fuel in present plant equipment, pay 
close attention to the problems of in- 
creased suctions, pressures and load. 
ings on pumps. Pump capacities may 
be lowered. 

Colloidal fuel has considerable 
abrasiveness. It acts something like a 
lapping powder. It is doubtful, how- 
ever, if this characteristic would neces- 
sarily be a serious handicap to suc- 
cessful operation. Watch equipment af. 
fected and repair as necessary. There 
was wear on the pump, shown in Fig. 3, 
most of it at the spindle. No repairing, 
however, was necessary during the run. 
There was also some cutting at the 
burner tip. 


Does Coal Settle Out? 


When considering colloidal fuel, the 
question always arises as to the pos- 
sible settling out of the coal from the 
mixture. This depends on many factors, 
such as fineness of grinding coal! type 
of oil, temperatures involved, and agi- 
tation or movement given the fuel. Un- 
doubtedly, the finer the coal is ground, 
the better it remains in suspension. 
From a practical viewpoint, however, 
it is desirable not to grind the coal any 
finer than necessary. Most settling is 
apt to occur in the heater. At this point, 
parts of the fuel are heated much 
higher than average temperature of 
fuel leaving heater; the higher the tem- 
perature, the more settling is to be ex- 
pected. In general, it is best not to 
have fuel any hotter than necessary at 
any point in the system up to the 
furnace. 

Operating routine can be arranged 
to clean the heater when necessary. If 
there are two heaters, they can be used 
alternately. At the Atlantic plant tests, 
it was unnecessary te clean the heater 
on any of the runs that lasted about 
seven days each. There was appreciable 
accumulation, however, in the heater 
when the 88 and 95% coal through 230 
mesh was used; there was practically 
none with the 99% coal. Some settling 
occurred in the tank with the 88% 
coal, but none with the 95 and 99% 
so long as the storage tank was kept 
around 85 F. No settling or clogging 
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Wide Renge of Low Driving Speeds 


iC 


in a Single, Compact 
Variable Speed Unit... 


x Tb x 


The New 


REEVES 
Reducer - Type 
TRANSMISSION 


The REEVEs Variable Speed Transmission 
—industry’s widely preferred unit for providing 
accurate, instant speed adjustability—is now 
available with built-in, helical-type speed re- 
ducer. 

With this new REEVEs drive, speed adjustabil- 
ity and reduction are secured, without the use of 
other auxiliary speed reducing equipment, and 
the operator of any production machine has a 
wide range of low driving speeds instantly 
available in a single compact unit. 

The Reeves Reducer-Type Transmission is 
offered in two completely enclosed designs— 
horizontal and vertical—each available in many 
different horse power capacities and ranges of 
speed variation. Both designs are highly adapt- 
able and may be mounted in most any position to 
meet individual installation requirements. 

It is easy to equip either design for individual 
motor drive by use of the REEVES adjustable 
motor base, as pictured above, which accommo- 
dates any available motor. Send for full details. 


“X-ray” view showing how reduction gears are mounted 
Use handy coupon below. Aes 9 


on the variable speed shaft of the Transmission, this 
shaft serving as the input shaft for the reducer unit. 


4 i \ we -Varvialle 


REEVES PULLEY COMPANY e COLUMBUS, INDIANA 








i] 
VARIABLE SPEED TRANSMISSIO 


ylLT-IN REDUCER 


with 6B Data oe eagle ee ae 


» * 


REEVES PULLEY COMPANY ¢ COLUMBUS, INDIANA 


Send copy of 16-page Catalog PTR-432 giving complete engineering information 
on the new REEVES Reducer-Type Transmission. 
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HERE is no more efficient method of coal firing than that 

offered by FYR-FEEDER Multiple Spreader Stokers. 
Check the following advantages against any other stoker and 
you'll know FYR-FEEDER is the stoker for you: 

BURNS ANY COAL EFFICIENTLY ... BURNS WET 
OR DRY COAL EQUALLY WELL... BURNS COAL 
LIKE OIL—FINES ENVELOPED IN AIR BURN IN SUS- 
PENSION—LARGER PIECES ARE SPREAD EVENLY 
OVER GRATES ...IS SIMPLE AND EASY TO MAIN- 
TAIN ... REQUIRES NO SPECIAL SKILL OR EXPE- 
RIENCE TO OPERATE ...IS INSTALLED EASILY IN 
MINIMUM TIME ...RESPONDS INSTANTLY TO 
SUDDEN VARIATIONS IN LOAD ...NO BANKING 
LOSSES . .. INCREASES BOILER CAPACITY ... THIN 


FUEL BED ELIMINATES CLINKER FORMATIONS. 
Get all the facts now, then judge for yourself. Write for catalog, 





32-18 E. Erie St. 
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Chicago, Illinois 
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was experienced in the lines althorg 
they were relatively long. There -as 
some clogging in meters and scre. as. 
Occasionally, throughout the day, the 
oil-control valve tended to clog bu. it 
could be readily cleared by openin. jt 
wide quickly. None of these difficul: ‘es 
was of moment. No boiler shutdow is 
occurred from operating troubles. 

No difficulties arose in burning [vel 
in the furnace with the steam-atomizi 
burner. The flame responded smootiily 
to changes of boiler load and to varia- 
tions in the quantity of air used {or 
combustion. It could be controlled as 
easily as with fuel oil. The CO, content 
of combustion products could be car- 
ried as chosen up to about 16% with 
no CO. Burning colloidal fuel after it 
is in the furnace does not present much 
of a problem. Experiments are now 
under way on rotary-cup burners, which 
have shown good combustion. 

Furnace troubles from coal ash were 
less than had been anticipated. Use of 
pulverized coal has supplied a vast 
amount of information on the action of 
ash in boiler furnaces and passes. It 
is not desirable to re-explore this field 
to any great extent in connection with 
an emergency fuel. If a plant operator 
wishes to estimate about how much 
trouble he might have from ash, what 
those troubles are, and how to meet 
them, he might visit a few pulverized- 
coal-burning plants similar to his plant 
that operate with similar coal at about 
the same loads. In general, he should 
expect much fewer ash troubles. Fig. 6 
is a view of the furnace with the ash 
accumulation after about one week’s 
operation. There was no dripping or 
slagging. Flyash on the tubes was 
cleaned without difficulty every eight 
hours during the test by the boiler soot 
blowers. 


Boiler Efficiencies 


About the same boiler efficiencies 
were obtained with both oil and col- 
loidal fuel. 

At present, there is no commercial 
source of colloidal fuel. Various con- 
cerns are considering its production. 
At least one oil user is now setting up 
his own grinding and mixing plant and 
other large users might consider such 
a measure. The Bureau of Mines and 
the Atlantic Refining Co are undertak- 
ing studies to arrive at a low-cost mix- 
ing device. Standard pulverizing equip- 
ment that grinds coal to the fineness of 
that used in the tests is now on the 
market. 

The question of costs is rather in- 
volved. How much can be afforded for 
emergency fuel is an individual matter. 
Equipment cost for complete conver 
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AND HOSE 
WITH 
A THUMB 


Man owes his handiness to his thumbs. It is the thumb that 
gives grip to the hand. It is the thumb that enables man to 
master and control physical activity. 


The thumb represents the power and capability that sets 
man apart from other creatures—so we use it to symbolize 
the extra something that distinguishes Thermoid belting 
and hose and other industrial products. 


The engineers and production experts who build Thermoid 
Industrial Products approach their work with a knowledge 
of end-use problems. Beyond their equations and specifi- 
cations, these men see the millions of tons of material that 
will be carried on a conveyor belt . . . the miles of seams to 
be made with a length of welding hose. 





The Thermoid name on industrial products is proof posi- 
tive to everyone in your organization—from the President 
down—that the Purchasing Agent is giving Production 
and Maintenance the best that can be had. 


P.S. In line with material conservation, Thermoid has pre- 
pared a series of bulletins on how to extend the life of i | 
rubber products now in use. You might find them helpful 

to be passed on as reminders to your operating people. Feel 
free to ask for copies. 





Rubber 


THE THERMOID LINE INCLUDES: Transmission Belting ¢ 
F.H.P. and Multiple V-Belts and Drives ¢ Conveyor Belting 
* Elevator Belting « Wrapped and Molded Hose * Sheet 
Packings ¢ Industrial Brake Linings and Friction Products. 





IT’S GOOD BUSINESS TO DO BUSINESS WITH THERMOID 
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BRINGS you THE — 
DIESEL FUEL INJECTION 


Write for complete 
Adeco Catalog 


ADECO NOZZLE TESTER 


For Economical Maintenance 
America’s most widely used Nozzle Tester en- 
ables any mechanic to make quick, accurate 
tests on injector opening pressure, spray pat- 
tern, etc., and detect stuck needle valves and 


leakage around valve seats. 
able, sturdy, precision-built. 
10,000 p.s.i. 


jectors. 


Compact, port- 
Pressures up to 
Tests both large and small in- 
Avoids costly delays and possible 


damage to engine. Best for economical main- 


tenance. 


Write for new illustrated bulletin. 





Back of every Adeco product is a 


thorough knowledge of diesel requirements, 


gained through years of experience in serving 


the diesel industry. This understanding com- 


bined with Adeco’s wide research and manu- 


facturing facilities provides a most dependable 


source for the finest in diesel fuel injection 


pumps, nozzles and nozzle holders. 
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AIRCRAFT & DIESEL EQUIPMENT CORPORATION 
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sion to coal may be very high. Under 
normal conditions in the past, colloidal 
fuel never proved an attractive proposi- 
tion. Most oil-burning plants are jn 
areas where under normal condit) )n< 
it has been economical to burn oil. ( »). 
loidal fuel costs more when the } jy. 
dling, pulverizing and mixing of eval 
results in coal Btu cost higher than 9] 
Btu cost. If needed equipment is ob. 
tainable, the Atlantic Refining Co esti- 
mates that on a production scale of 
1,000,000 bbl per year, colloidal {el 
could be sold in the Philadelphia area 
at about the same cost per million [itu 
as that of the 16-gravity fuel oil now 
being delivered. 

Address inquiries regarding the tests 
to the Bureau of Mines, 


D. C. 


Washington, 





Traveling Cranes 


(Continued from page 81) 








Letter the safe lifting capacity of each 
hoist in conspicuous figures on both 
sides of the load block. 

Gears and other revolving parts. Use 
sheet-metal or wire-mesh guards to in- 
close completely gears and other revolv- 
ing parts, such as couplings and brake 
drums, which present a hazard. Over- 
hung gears are dangerous unless pro- 
vided with an effective means of keep- 
ing them in place, with keys secured in 
an approved manner to prevent gears 
from working loose. Do not leave un- 
protected keys projecting from shaft 
ends. 

Operator’s cab. Locate the cab so 
that the operator has a clear view of 
the work and can distinguish signals 
clearly. Fasten the cab securely in 
place with strong braces to minimize 
vibration. Allow ample room for con- 
trol equipment as well as for the oper- 
ator. He should not have to step over 
open space of more than 12 in. when 
entering or leaving the cab. Access 
ladder to cab from the bridge walkway 
should be at least 15 in. 
have sufficient clearance for climbing. 
When needed, provide guards or baskets 
to prevent a fall from ladder to floor 
below. Bevel guard plates reduce head 
bumping hazards in ladder wells. 

Fire prevention. Cranes subjected to 
heat from below should have a steel- 
plate shield 14 in. thick placed approxi- 
mately 6 in. below the bottom of ca) 
floor. Use fire-resisting construction fo1 
the cab. Locate a foot- or hand-operated 
gong, or other effective warning signal, 
convenient to the operator. Keep an 
approved fire extinguisher in the cab. 

Outdoor service. Construct footwalk 


wide and 
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Pout ting the acid-forming 





hydrocarbon in its place 1 











(or how to avoid turbine oil acidity) 




















Hydrogen and carbon atoms in petroleum are united in more ont 





combinations than you can shake a stick at. GY Although most of these unions 
They're unstable. They crave oxygen. When 


hange from benevolent Dr. Jekylls to murderous Mr. nyaes. JS 


Then look out for your turbine! Look for deposits, sludge, acidity, poor 





demulsibility, etc. Some of these oxidized hydrocarbons tend to form 
asphaltenes, others to form acids. Particularly devilish are the kind 
that become acidic. Sri These cause or contribute to about every kind of 
turbine oil trouble there is. They gripe oil men yl because they can't 
all be removed by any refining process yet discovered. Some of them remain in 
the oil, in spite of all that science has been able to do. 7 Here is where 
Nonpareil Turbine Oil affords a great and unique advantage. It contains a patented 


Because of this inhibitor, all acid-forming hydrocarbons are 





; 
locked up and rendered incapable of doing harm. eal As a result, we are able 


that Nonpareil's acidity (as expressed by 








neutralization number) will never exceed 0.15. In service, it is more likely to 

be around 0.05, as hundreds of turbines have proved after 5 to 16 years of 
operation. How we eliminate trouble from both asphaltenes cd and 

acids will be told next month. Meanwhile, if you want further information, 


send for a Standard Lubrication Engineer. 





Write or phone the nearest Standard 0il Company 


NONPAREIL 
TURBINE OIL 


(Indiana) office, or 910 South Michigan Avenue, 


Chicago, Illinois. In Nebraska, Standard Oil 











Company of Nebraska, at Omaha. 
Oil Is Ammunition... Use It Wisely 


STANDARD OIL COMPANY (INDIANA) 
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Help for 
hard-pressed teeth 


© FOR HIGH external temperatures com- 
bined with heavy tooth loads, high load 
peaks or shocks, and also for exposed 
locations with extreme variation of ex- 
ternal temperature, a leading gear man- 
ufacturer specifies the use of extreme 
pressure lubricants. This recommenda- 
tion is in line with much of our expe- 
rience. 

These lubricants provide a load-car- 
rying capacity many times that of 
straight mineral oils. They prevent scor- 
ing and galling of teeth when pressures 
are too great for protection by ordinary 
oil film. In the top flight of this type of 
product are Stanogear Leaded Lubri- 
cants. These lubricants have an endur- 
ance far beyond that of the usual E. P. 
lubricant, and therefore require chang- 
ing much less frequently. Here are typi- 
cal examples of the results they give: 


to drive a zinc rolling mill. Pressures 
were high, there was considerable shock 
load, gears ran very hot. 

A number of makes of lubricants were 
tried without correcting the trouble. 
Then a Standard Lubrication Engineer 
was called in. He recommended Stano- 
gear Leaded Lubricant No. 6X because 
it lubricates the teeth in spite of high 


pressures and results in lower gear t-m- 
peratures. Also, it is highly stable .nd 
does not form the excessive deposits 
sometimes associated with the use of 
such products. 

To make doubly sure, the Engincer 
recommended spray application at che 
point of contact, resulting in further 
temperature reduction. These recom- 
mendations were adopted over a ycar 
ago, and the manufacturer has enjoyed 
trouble-free operation ever since. 


Again Stanogear to the rescue. Here's 
another case of trouble going out when 
Stanogear Leaded Lubricant came in: A 
central west metal working plant was 
having excessive wear on a three-speed 
transmission driving a cut-off saw, and 
involving a chain of gears in an enclosed 
case. The oil level at the lower end of 
the case was only about three inches deep 
and there was a vertical lift of approxi- 
mately 16 inches to the top gear. Several 
gear replacements had been required 
during an eight-months’ period, using a 
conventional S.A.E. No. 90 automotive 
gear lubricant. 

When a Standard Lubrication Engi- 
neer was called in, he recommended 
Stanogear Leaded Lubricant No. 3X. Its 
excellent load-carrying characteristic 
provided positive lubrication, with the 
result that there has been no evidence of 
excessive wear in about 18 months. 


How to get help quickly. If you are hav- 
ing any trouble with power transmission 
equipment, let a Standard Engineer help 
you keep it doing its full wartime job. 
He has a complete line of lubricants 
which meet the many and varied require- 
ments of this type of service. He also 
has had experience with ironing out dif- 
ficulties with the same kind of equip- 
ment you use in your plant. For the En- 
gineer nearest you, phone or write the 
nearest Standard Oil (Indiana) office, or 
910 South Michigan Avenue, Chicago, 
Illinois. In Nebraska, address any Stand- 
ard Oil Company of Nebraska office. 





Oil is ammunition... Use it wisely 
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Herringbone speed reducer. This type of unit 
may be subjected to high external tempera- 
tures, combined with high peak or shock loads. 
Prevention of excessive wear may require use 
of high quality extreme pressure lubricants, 
such as Stanogear Leaded Lubricants. 


Stanogear more than match for trouble- 
maker. Excessive wear and scuffing were 
troubling a midwest battery plant using 
a set of large, broad herringbone gears 


LEADED LUBRICAN 


————_— 


STANDARD OIL COMPANY (INDIANA) \Seipvict | 


LUBRICATICN ENGINEERING... LUBRICATION 





Mm IRON FIREMAN 
Pnuematic Spreader Achieves 
Remarkable Results at the Giant 
Grip Manufacturing Company 


O back the navy 100%, the Giant Grip 

Manufacturing Company of Oshkosh, Wis., 

had to increase its steam load 25 to 30% without 

installing new boilers. The boilers could not 

carry this increased load with hand-firing, so a 

year ago an Iron Fireman Pneumatic Spreader 

automatic coal stoker was installed. Before the 

Iron Fireman installation was made three of 

the five steam hammers could 

not be used because of 

insufficient steam, but now the 

Pneumatic Spreader stoker 

keeps three large and two 

small steam hammers in full 

and efficient operation. Also, 

Giant Grip uses one less ton of 

coal per day than it did with 

E John Crall, hand-firing, even with this in- 

ngineer at Giant ° 
Grip Mfg. Co. for creased load and increased 
over 30 years. working hours. 

The Pneumatic Spreader at Giant Grip fires two HRT boilers—150 and 125 horsepower. Output of Iron Fireman commercial and indus. 

Seam size coal is conveyed from the hopper to a transfer housing, where the coal is picked up tfial stokers has been substantially increased to 

bya stream of air and conveyed to the furnaces and grates. The fine burn in suspension, utilizing equip heating and power plants converting from 

the conveying air for combustion. The larger pieces form a shallow fuel bed on the grate. By oil, hand-fired coal and gas. Our nationwide 

means of an adjustable nozzle, the coal is dropped by gravity and distributed uniformly over organization of qualified factory representatives 
the entire grate surface. At the back is the under-grate forced draft fan unit. The auxiliary fan is * a e 

mounted on the motor sheave for operation of the Volumeter, which adjusts the air supply and dealers is at your service. Iron Fireman 

according to the changing requirements of the fire bed. Mfg. Co., Portland, Ore.; Cleveland; Toronto. 














Forced Draft Fan Meter 
Transfer Rousing 


ant 
Cannection —Canveyor fan Housing 


Combustion Conveyor fan Meter 
Contre! 


FORCED DRAFT FAN 











THE IRON FIREMAN 


Automatic Coal Stokers 
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INVEST IN AMERICA! 






e name of our representative nearest 
or send for a copy of our forty-page 
cafalog fully describing and illustrating the com- 
plete line of Wilson tube cleaning equipment. 


BUY WAR BONDS AND STAMPS! 


THOMAS C. WILSON, Inc. 


PIPE AND TUBE CLEANERS EXCLUSIVELY 


21-11 


ie A 


THE WILSON BUILDING 


LONG ISLAND CITY, N.Y. 











Write fer Workiag Sample 
Sead tor 83 page eaialog. 





pur "AMBEST" to a 


long life test on any tough job 








This UNIVERSAL packing—of long, pliable, anti-friction 
metallic alloy strands—assures low cost, long life pack- 
ing protection and easy application on any rod in good 
Condition. “AMBEST”—available for all pressures and 
temperatures up to 550° F.— 
is recommended for pumps, 
compressors, engines, throt- 
tles and valve stems. All 
needs are supplied by one 
packing when you use 
“AMBEST.” 





EUREKA PACKING CO.|, srooxtyn’s.y 


154 





(564c) 














floors so that they drain properly. Ap 
enclosed cab of fire-resisting construc. 
tion with windows on three sides js 
preferable; windows should be full. 
cab width in the front and the side 
opposite the door. Size and arrange. 
ment of openings must be such as to 
afford proper vision as well as to 
prevent a man falling out. Extend the 
floor of an outdoor cab to an exit 
landing that is equipped with handrail 
and toe guard of standard construction, 

For repair work. Where there are no 
members over the crane suitable for 
attaching block and tackle for repair 
work, attach to the crane a structural 
steel outrigger of sufficient strength to 
lift the heaviest part of the trolley. 
Provide a latch or rail clamp when the 
crane is not in use to hold it securely 
in its normal position against wind 
pressure. Equip all gantry cranes with 
automatic warning signals that sound 
when the crane moves. 





Gas Pressure Drop 


(Continued from page 100) 











a 


Solution: To determine the friction 
factor, first compute Reynolds’ number 
Ne = Ve Reference tables or charts 

uge 
give a value of u» = 3.723 x 107 |b — 
sec per sq ft. Then— 


10( 5 

Ne= = 

- 32.2 (9.6) 3.723 K 1077 

Fig. 1 gives a pipe friction factor of 

0.022 for this Reynolds’ number. Thus: 
fl _ 0.022(10,000) (10)? 


2(32.2) (35) 20)144(9.6) 





= 4,23 X 10° 





=().247 


If the fluid were a liquid, then (Pp: — P2) 


Pi 
would equal 0.247. Entering the chart, 


Fig. 2, on the horizontal scale at 0.247. 
and proceeding to the curve gives the 
value of 0.289 on the vertical scale. 
Bear in mind that Fig. 2 is based on 
flow at constant temperature in a hori- 
zontal pipe. This latter value is the cor- 
rect ratio of pressure drop to entrance 
pressure for air flow, that is: 
a2 
P1 
Therefore the final result is: 
Di — p: = (0.289) (20) = 5.78 psi 





= 0.289 


*Data for Fig. 1 from “The Flow of 
Fluids in Closed Conduits” by R J § Pigott, 
Mechanical Engineering, August, 1933, pase 
97 


wt. 

** Derivation for this relation can_ be 
found in any one of a number of standard 
reference books, as “Principles of Thermody- 
namics,” by G A Goodenough, Henry Holt 
& Co, 1927, page 156. 

*** “Thermodynamics Fluid Flow and 
Heat Transmission” by H O Croft, Metraw 
Hill Book Co, Ine, page 3038. 
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ERE’S a combustion control system 

that has no truck with guess work. 
It sticks to facts. It measures all vari- 
able elements, and regulates them. It 
corrects automatically, on the instant 
that need for correction is indicated. It 
even measures the corrections — sees 
that the right balance is maintained. In 
short, like any experienced, capable 
officer, it ‘uses its head,” to get the 
most efficient performance possible from 
the equipment under its control. 

Throughout the country, in many in- 


dustrial power plants, Hays Combustion 
Control is on the job, using its head to 
the benefit of war production. It is mak- 
ing present equipment deliver more steam 
capacity, more efficiently. It is saving 
countless man-hours and dollars. 

It’s easy to learn how this versatile 
system can give you the kind of econom- 
ical, capable, heads-up job you want 
done: simply write for the Hays Com- 
bustion Control Catalog. It’s full of 
concise, useful data on maintaining 
efficiency in a steam power plant. 


THE MODERN SYSTEM JI24 Electrical 


lilomatic COMBUSTION CONTROL 


THE HAYS CORPORATION o 


MICHIGAN CITY, IND. 
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These 6 Steps Save Vital Man- 


Hours in Piping Installations 


ai rag 
ay 















1—install W-T’s* anywhere on the main pipe 
without cutting, forming or fitting of the pipe. 
Simply select position of right-angle branch outlet 
and tack the fitting into place. 


2—After tacking to insure the exact location of the 
W-T*, complete its installation by electric-arc or 
oxy-acetylene welding—following and filling the 
bevel at the base of the fitting. 











3—in most cases the button is removed in two 
sections with a torch after the WeldOlet or ThredOlet 
is installed—but where the outlet is smaller than 
2”, the hole should be cut in the main pipe first, 
using a drilling or hole saw. 


4—This method of making a right-angle, welded 
branch pipe outlet insures a junction of full pipe 
strength—permits inspection of inside of junction— 
allows removal of slag and excess weld metal. 























6—A right-angle branch pipe outlet of full pipe 
strength has been made without the use of templets, 
without threading or fitting the main pipe and 
because of the patented design of the fittings—flow 
conditions have been improved. 


5—Branch pipe is attached by —— to outlet of 
fitting if WeldOlets or Socket-End WeldOlet has 
been used—or screwing into threaded outlet of 
fitting if a ThredOlet has been used. 










Other Advantages 


Lightweigh 

; ght compared to screw 

ps ry tees—saves metal—e E<s 
_ ‘or extra hangers and braces 

imination of exterior ob ic 
str 

oe ~ — Nee workmanlike inven. 

iesctnee mis easier covering with 
Adaptable to a 

A ny and all 

Piping systems—pre- sbricoted ten 


the-job" assembli 
or oa new construction 


Suitable for all 
Pressures and tempera 


Initial cost is less ; 
SS In most 
= other types of fittings to Pon on 
e same result. Installation ~ 
| savings run as high as 40%. 


3 Types Meet Every Need 
Made of drop forged 


steel — to provide 
maximum strength. 
Available for all 
standard pipe sizes 
up to 24”, 

Branch pipe is at- 
tached to outlet of 
WeldOlet with 
plain, butt weld— 
to ThredOlet by 

screwing into threaded outlet of 

fitting—to Socket-End WeldOlet by 

weld around top of fitting after 

slipping branch pipe into outlet. 

*WeldOlets-ThredOlets 





commonly used 
tures. 









Forged Fittings Division 


2 | h M BONNEY FORGE & TOOL WORKS, Allentown, Pa. 
f,', WELDOLETS: 
= THREDO)LETS 


—y » Welded Outlets for Every ying System 
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Readers’ Problems 


(Continued from page 113) 














two-stage compressors, intercooler pres- 
sure above normal indicates that pistoi 
rings or valves of high-pressure cylin- 
der are leaking. Subnormal intercoole 
pressure indicates leaky rings or valves 
in low-pressure cylinder. 

Finally, before renewing the rings 
JG could indicate his compressors afte: 
each 500 hours run and note the 


“changes, if any, on the indicator dia- 


gram; also indicate them at full, three- 
quarter and half load. 


New York, N. Y. P DoNnoHUE 


Must Have Card 
From New Machine 


INDICATOR CARDS have never been an 
accurate method of determining piston 
ring leakage in a compressor cylinder. 
To begin with, the only way to know 
how a perfect indicator card for the 
compressor would look, would be to 
take one when the unit is new and has 
been nicely run in. From then on, any 
future cards can be compared to the 
original; otherwise it is practically im- 
possible for the owner to determine 
any variation from the true compression 
line of a unit. 

Ring leakage would tend to show up 
in the form of a slightly jagged com- 
pression line. On present-day compres- 
sors running at relatively high speeds, 
it is doubtful if a card could be ob- 
tained that would really show the true 
condition of rings. 

About the only satisfactory way to 
check rings and any possible leakage 
is to remove the piston enough to per- 
mit a check of the end gap of the rings 
in the cylinder. This gap should nor- 
mally be .002 in. per inch diameter of 
the cylinder, that is, a 12 in. diameter 
ring should have .024-in. end gap when 
cold. If it exceeds this figure by much, 
the rings are worn and should be re- 
placed. 


New York, N. Y. C G Kouxt 


Keep Accurate 
Temperature Log 


WE HAVE LONG SINCE STOPPED using 
indicator cards to find out if our com- 
pressor pistons are bypassing air from 
the compression to the intake side. If 
the intake pressure is higher than 
atmospheric (as shown by indicator 
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THATS WHY THE COPES BI-VALVE IS 
DESIGNED FOR THE BOILER IT SERVES 





HE Bl-Valve is as common to COPES Feed Water 

Regulation as is the familiar Thermostat. With 30 
years of constant improvement and simplification, 
checked in over 60,000 applications, the BI-Valve is built 
to meet all boiler feed water requirements. 

Out of several hundred exhaustive tests with as many 
different types of inner valves, we have learned which 
size of ports are necessary to give the proper imput to 
your boilers. They are tailored to meet specific operat- 
ing conditions. 





| Streamflow Fitting These “made to order” inner valves are one of the 
|. Sleeve type or reasons for superior COPES performance—the closest 
wy Sevel- Seated relation between water imput and steam output— 
smoother charts. 

Let COPES show you how to get the most out of your boilers. 


NORTHERN EQUIPMENT COMPANY 
831 GROVE DRIVE © ERIE, PENNSYLVANIA 


Feed Water Regulators - Pump Governors + Differential Valves + Liquid Level Controls 
Reducing Valves and Desuperheaters 
BRANCH PLANTS IN CANADA, ENGLAND REPRESENTATIVES EVERYWHERE 











m ¢ t FEEDS BOILER ACCORDING T 
( (« Ee | aN" 


{ ~ STEAM FLOW-AUTOMATICALLY 


¥% GET CLOSER LEVEL CONTROL WITH THE [5 my IC 


Pe BERGE NS PAG IRONE 
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cut AIR EXPRESS COSTS 


hy packing compactly 











iT 


SW 


AIR EXPRESS shipments receive such careful handling that the need for heavy 
cases and bulky packing is often eliminated. Whether your shipment weighs 
a pound or a ton, follow these two simple rules to cut AIR EXPRESS costs 
and to save space vitally needed for war goods: 


1. Pack compactly, but securely —to obtain best ratio of size to weight. 
2. Break large shipments into smaller units whenever possible. 


And for fastest delivery—ship early, as soon as package is ready—as early 
d / oD / / 
in the day as possible. 


Air Express Speeds War Program 


TODAY, AIR EXPRESS not only serves the home front but is also working hand 
in hand with the Army and Navy to supply our fighting fronts the world over. 





TOMORROW, Aik ExPREsS will girdle the globe in international peacetime com- 
merce . . . to bring all foreign markets to the doorstep of American business. 


RESS 


Gers there Fl RST 


Phone RAILWAY EXPRESS AGENCY, AIR EXPRESS DIVISION 
Representing the AIRLINES of the United States 


write for our quick-reference handbook on ‘“‘How to Ship by air EXPRESS 









During Wartime.” Dept. PR-3, Railway Express Agency, 230 Park Ave., New York 17, N. Y. 
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card) this is no proof that piston, 
cylinder, or piston rings, or a com)ina. 
tion of these, are the cause. This »res. 
sure rise above atmospheric during the 
suction stroke may also be cause by 
leaking discharge valves. We believe 
in taking indicator cards on both stam 
and air cylinders of the steam-driven 
compressor, but only with the objec? in 
view of finding total horsepower re. 
quired to operate the machine and the 
amount of work delivered by the air 
cylinders, in other words, checking up 
on the efficiency of such a machine. 

We consider it much easier to find 
the bypassing of air by scored cylinders 
and pistons or worn piston rings by 
opening indicator petcock connections 
on either end of the cylinder. Every 
time the piston compresses air there is 
a loud report through the indicator 
connection, now open to atmosphere. 
On the return stroke there is a report 
when compressing at the opposite end 
of the cylinder. Now if we also have 
air blowing out on the suction side of 
the piston we know air is being by- 
passed, and at which end of the cylin- 
der. At this point it is still question- 
able what causes the bypassing so we 
examine the discharge valves; if they 
are absolutely tight, then we know that 
the air is being bypassed around the 
piston. Then, of course, nothing re- 
mains but opening the cylinder to find 
whether it is scored or whether piston 
rings are worn excessively. 

The sketch, page 113, shows a card 
taken from the intake-air cylinder of a 
steam-driven compressor. From this 
card you can see that at the end of the 
compressing stroke, where the piston 
just begins to travel the other way, the 
intake pressure at the beginning of the 
stroke, and for a distance of about 20% 
of the stroke, is slightly lower than 
atmospheric pressure. This is true for 
both ends. The card therefore shows 
that this particular cylinder, so far as 
bypassing air is concerned, was in ex: 
cellent condition and also that the dis- 
charge valves were tight. 

The day report from our 5400-cu-ft 
duplex compressor driven by a 1000-hp 
synchronous motor shows the low- and 
high-pressure cylinder air temperatures. 
also the jacket-water temperature. On 
the lower three lines is the intake and 
leaving temperature of the air at after: 
cooler and water temperature leaving 
aftercooler. These readings are 4l- 
other check, and a good one, on cylin 
der performance. 

Let’s take the low-pressure cylinder 
on the west side. The temperature 0! 
air leaving is 225 F, speed of compre* 
sor is 180 rmp, operating at ful! ce 
pacity. Should the next reading 4 
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HERE’S WHERE 


you can find the answer 


HOW TO TRAP 
UNIT HEATERS 


AT TRAPS FOR 
JACKETED KETTLES 


R 
THE RIGHT TRAPS FO 
LAUNDRY & DRY CLEANING 


th 
HOW TO GET 


AIR ELIMINATION 


FORGED STEEL TRAPS 


AIR RELEASE VALVES 





When considering the installation of Steam Traps, any of 101 

questions may pop into your mind. Questions on how to trap 

certain types of steam using units . . . how to get air elimination 

... What traps to use for high pressures and temperatures. . . or 

for the release of air. Regardless, you are sure to find the answer 

in this 44-page, 842” x 11” book, entitled ‘HOW TO CHOOSE 

A STEAM TRAP.” And in addition, this book gives you com- 

plete descriptions and information on Super-Silvertop Steam 

Traps that can be installed as an elbow or straight-in-line, 

making savings on installation time, work 

and fittings. Send for your free copy of THE V.D. ANDERSON COMPANY 
this valuable book. 1934 W. 96th Street ° Cleveland, Ohio 
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FOUR SEPARATE PLANTS 
TO KEEP INDUSTRY SUPPLIED 























R/M operates 4 strategically located 
plants working night and day, turning out 
packing that can take it. Longer service for 


over-worked steam lines, oil lines, fuel lines 





and air lines is R/M’s specialty . . . and has 


been for years. 


Consult your local R/M distributor on alll 








packing jobs. He can furnish you with the 
right packing for 


every purpose. Ask 








him for a copy of 








the R/M catalog, 


too, or write us 


Awarded to R/M 
North Charleston Plant 


direct. 














INDUSTRIAL SALES DIVISION 


RAYBESTOS-MANHATTAN, INC. 


MANHEIM, PA. 


BRIDGEPORT, CONN NORTH CHARLESTON, 5S. C 


PASSAIC, N. J 


Makers of Packings for Every Industrial Use 
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8:30 p.m. show a rise in temperature 
of say from 5 to 10 F with the cir. 
culating-water temperature still remain. 
ing 66 F, we would then know, and 
without an inspection of the machine. 
that we were by-passing air. This log 
is the first indicator of trouble. Ten. 
perature of air leaving low-pressure 
cylinder at the east side is 235 F and 
since cylinders are of identically the 
same diameter and operating at the 
same speed, this 10-F rise indicate 
some by-passing of air. We know this 
to be true because both piston and 
cylinder are slightly scored on the bot. 
tom, an accident which happened 
shortly after the machine was started 
about a year ago. However, we cannot 
spare this machine to rebore the cylin. 
der and put in a slightly oversize 
piston. 

This higher temperature of the east 
side shows 6 F higher than west side at 
the h-p cylinder intake. Water on the 
low-pressure cylinder of the east side 
is 2 F higher than that of the west side, 
and water leaving high-pressure cylin. 
der is 4 F higher than that of the west 
side. The aftercooler inlet and outlet 
air temperature is 220 F and 86 F 
respectively. If the difference in these 
two temperatures becomes less we know 
that the aftercooler is not operating at 
its highest efficiency, 


Temp ditch water, F+........... 66 
ern 

W est Side L-p cyl H-p cyl 
, 2 4 re 225 

> dS) re 82 
Temp water out, F......... 96 

Temp water out, F......... 80 
East Side 

OS eee 235 

, So een 88 
Temp water out, F......... 98 

Temp water out, F......... 84 
Temp air intake aftercooler, F.... 220 
Temp air leaving aftercooler, F.... 86 
Temp water leaving aftercooler, F 104 


Waterbury, Conn. A G German 


Check Ring Side Wear 


In my opinion JG would do better to 
make a visual inspection of the piston 
rings and measure them for wear. The 
surface wear of the ring is not so im- 
portant as the radial wear on the side 
of the rings and the up and down fit 
in the piston groove. 

The ring should fit in the groove at 
all points around the circumference of 
the piston with no more than .002 in. 
clearance when measured with a feeler 
gage. If more than .003 in. clearance 
is present, the rings should be replaced. 
that is, if the wear is on the side of the 
ring and the lands of the groove. 

There are so many conditions tha! 
affect an indicator diagram that it ca” 
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irs FULL STEAM AHEAD 


WITH PERMUTIT* PROTECTING OUR 
BOILERS AGAINST SCALE AND CORROSION J 








Today’s heavy war demands mean plants must operate full 
steam. That calls for good water. Scale and corrosion in 
boilers, steam lines and auxiliaries would mean plant shut- 
downs, valuable time lost for turbining or replacing tubes— 
if you can get tubes, Permutit removes the impurities which 
cause these troubles. Permutit water conditioning equip- 
ment is helping thousands of war plants, shipbuilding and 
Navy yards, arsenals, ete. to deliver the goods. 

Let us help your plant insure its maximum contribution to 
war production. Write The Permutit Company, Dept. A, 330 
West 42nd St., New York 18, N.Y. In Canada: Permutit Company 

of Canada, Ltd. Montreal ... Winnipeg ...Toronto ... Calgary. 


Zeo-Kar 
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effluent conta! to 
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| i alinity- The alkalinity a 
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Permutit makes eoery aa con- 
quipment for better wa include 
e sses 
ying, Other processes * 
ditioning- deaerat- 


S, 
hot lime —_ soltentre: eral 
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ng Procee pment. WATER CONDITIONING 
continue *Trademark Res U. 8. Pat 
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ONE-MAN OPERATION 


... saves time and labor 


with ROTO 
Roto one-man operated tube clean- CLEANERS 
ers will help to eliminate power losses oe 


and step up the capacity of your plant ; 
by descaling your tubes much faster 
than with old type cleaners. 


No helper is needed with a Roto Tube 
Cleaner. One man can handle a tube 
cleaning job by himself with the con- 
venient Roto Operating Air Valve on 
the motor. 









Roto Tube Cleaners are available 
for all sizes and shapes of tubes, for 
operation with air, steam or water. 
Send for details, 


Roto Model 135 air-driven motor 
with swing-frame head and air 
valve for one-man operation. 


iS 


@ 
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Company 
145 Sussex Ave., 
Newark, N. J. 
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HI1-TEsST 


FOR POWER 
and PROCESS 
STEAM 


An all-welded, portable, quick 
steaming type with refractory 
linedfireboxandtwo-passtubes 
to save more fuel. 6 sizes...50 
to 150 hp. 125 & 150 lbs. WP. 


For 6” scale with pipe diameter 
markings, Write Dept. 89K-VIII, 


EWAN EL 





KEWANEE, BOILER CORPORATION 


KEWANEE, ILLINOIS @ Division of American Radictor ond “Standard” Sonitory Corporation 
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be misleading, as far as revealing the 


true condition of the piston rings. Ag 
JG’s compressors are several years old 
and the load is increasing, it w |] he 
more economical to install new ‘ings, 
He should check the clearance between 
piston and cylinder, also the cyl\inder 


for scoring. 


New York, N. Y. J J Foy 


Inlet May Be 
Restricted 


THERE Is A possiBiLity that JG has 
piston-ring leakage in his compressor, 
If so, the indicator diagram will appear 
as in Fig. 1. An ideal card appears in 
Fig. 2. . 

Then again it is possible that several 
other conditions exist, of which he js 
unaware. For instance, the inlet valve 
may be closing late, inlet openings 
may be restricted, inlet may be opening 
late, indicator pipe may be _ blocked 
giving a false reading, or inlet valve 


| may be opening early. Sometimes the 





discharge areas are restricted, or dis- 
charge valves may be leaking. 

Indicator cards should be taken only 
after the compressor has been operated 
long enough to get thoroughly warmed 
up. (At least an hour). 

In computing the work done in the 
cylinder, and the mean effective pres- 
sure throughout the stroke, the entire 
area enclosed by the diagram ABCD 
must be used. It can be measured by a 
planimeter or by using ordinates. This 
area, represents 
work done in one stroke of a double- 
acting compressor cylinder. Better ac- 
curacy is obtained by basing deduc- 
tions upon the mean of cards from both 
ends of the cylinder. 

The area AA’RD, lying below the 
atmospheric line. represents the re- 
sistance on the return stroke. It is as 
sumed that the cards from both ends of 


of course, only the 


the cylinder are similar, therefore. this 
area may be safely considered in con- 


nection with the area above the at- 


| mosphere line for the single stroke. 


GH is the line of zero pressure which 
is drawn at the proper distance below 
the atmospheric line, EF, according to 
the scale. DA is the admission or intake 
line; AB, the compression line: BC, 
the delivery or discharge line; and CD, 
the re-expansion line. Notice that the 
admission line DA is drawn at an ex 
aggerated distance below the atmos 
pheric line EF, so it is clearly seen. In 
the best practice, these two lines 9 
nearly coincide as to be hardly dis 
tinguishable. The line CO is dropped 


| vertically from the point C; the dis 


tance EO represents the stroke of the 
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COPMRELL PROCESS 


of 


BLECTRICAL PRECIPITATION 


universally recognized as a 


standard method of removing 


DUST, FLY ASH, FUME, MIST & FOG 
from GASES 


30 years of research, development and operating experience 
throughout the world are incorporated in the 


COTTRELL INSTALLATIONS 


offered to meet the requirements 


of any problem by 


RESEARCH CORPORATION 


405 LEXINGTON AVENUE 59 EAST VAN BUREN STREET 
NEW YORK CITY CHICAGO, ILL. 
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WESTFIELD, N. Y. 





FLEXIBLE COUPLING CO. 








piston. The line CO (or PR) repre. 
sents the maximum gage pressure. 

The rectangle ENCO represents the 
actual volume displaced by the piston 
in moving from E to O. This, however, 
is not the total capacity of the cylinder, 
for, at the end of the stroke, there stil] 
remains a small volume, which is rep- 
resented by the rectangle OCK/, in 
the clearance space of the cylinder, 
This small volume is compressed, of 
course, to maximum pressure. On the 
return stroke, it expands to atmos- 
pheric-pressure along the curve CD, 
its expansion occurring so quickly as 
to be practically adiabatic. Therefore 
the total volume of air acted upon by 
the piston is represented by the rec. 
tangle ENKJ. The distance OJ (or 
CK) represents the clearance. 

Since compression began a little be- 
low atmosphere, it will be noted that 
the compression line AB intersects the 
atmosphere line EF at A’, which, being 
the point at which compression from 
atmosphere begins, may be taken as 
the initial point of the entire cycle of 
operations represented in the diagram. 

When the piston is at the end of its 
stroke, there still remains the air at 
terminal or discharge pressure in the 
clearance space represented by OCKJ. 
This volume, while not delivered or 
discharged, and having required an 
expenditure of power to compress it, 
gives back this power by its re-expan- 
sion. helping the piston on its return 
stroke. 

The point A’ where the compression 
line crosses the atmosphere line, indi- 
cates that the cylinder is full of air at 
atmospheric pressure at this point in 
the stroke. The distance EA’ repre- 
sents the portion of the stroke required 
to compress to atmospheric pressure 
the rarefied air indicated by the intake 
line. This distance is usually deducted 
from the full stroke EO as non-effective 
in the compression and the delivery of 
atmospheric air under pressure. This 
emphasizes the importance of bringing 
the intake line as near as possible to 
the atmosphere line, as the distance 
EA’ evidently increases as the intake 
line drops below atmosphere. 

The distance RO represents the pro- 
portion of the stroke occupied in com- 
pressing and re-expanding the clearance 
air. It is non-effective in the admission 
of atmospheric air, and it also must be 
deducted from the full stroke EO. 

The indicator card will show ac 
curately the ratio of air volume com- 
pressed and discharged to the cylinder 
displacement, but does not take into 
consideration the temperature losses 
involved. 

Fairview, N. J. M N GozpenovicH 
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This ROCKBESTOS 





PERMANENTLY INSULATED 


CONSTRUCTION 


(and more than 120 others) 


assures long-lived wire performance 





for VICTORY invest in War Bonds 


NEW YORK, BUFFALO, CLEVELAND, CHICAGO, PITTSBURGH, ST. LOUIS, 
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Seat stad haa 


Rockbestos A.V.C. Power Cable—600 to 5,000 Volts— 
No. 18 A.W.G. to 1,000 MCM 


Underwriters’ and N.E. Code, Type AVA—maximum 
operating temperature 110° C. 


Permanently insulated Rockbestos A.V.C. wires, 
cables and cords, developed for trouble-free opera- 
tion under severe operating conditions such as in 
circuits that run around steel mills, soaking pits, 
hot forging presses, boilers, steam tunnels, etc. 
are available in a wide range of sizes and types. 
Special wires for unusual applications will be 
designed to meet your requirements. Rockbestos 
Research will gladly assist you in the selection of 
the right wire for that difficult wiring problem. 
Write nearest branch office or: 


Rockbestos Products Corp., 907 Nicoll St., New Haven, Conn. 


ROCKBESTOS A.V. C 


The Wire with Permanent Insulation 


LOS ANGELES, SAN FRANCISCO, SEATTLE, PORTLAND, ORE. 
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TEAR 


Your Old 
DA =e 





..- For Used Darts Can Be Put Back To Work 


Here's a well-proven formula for conserving vital metals and helping to win the 
production war. Search out the old Dart Unions around your plant and put them 
back on the job with new ones .. . for, old and new Darts work swell together. 

You see, “old-time” Darts will make up 
tight quickly . .. and stay tight—like new 
Darts. And here’s the explanation of why 
Darts can be used so many times with com- 
plete satisfaction: matched bronze _ seats, 
ground to “true-ball” surfaces; High Test Air 
Refined Malleable Iron Nuts and Bodies that 
resist pipe strains and rough handling. 

So, if you have any idle used Darts, put 
them back to work. And if you need new 
Darts, see your supplier. 


E. M. DART MFG. CO., PROVIDENCE, R. I. 
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Engineers’ Books 


(Continued from page 124) 








This one, in the field that it covers 
presents the subject in simple practical 
language that the man in the shop can 
understand. It is a simple and prac- 
tical manual explaining the construc- 
tion and operation of the tubes and 
circuits used to control resistance wela- 
ing equipment in industrial plants for 
the aid of men who work with and 
maintain these controls. Electron tubes 
and their circuits are described, giving 
simple electrical background along 
with detailed explanations and dia- 
grams of most tube circuits, including 
synchronous timers and stored energy 
controls. It shows how and why the 
tubes work in their circuits, in a treat- 
ment that starts with the picture of the 
complete welder control in service, and 
adds detailed fundamental background 
as the need arises in the study of 
specific devices. The work is divided 
into three parts: ignitron contactors, 
tubes and weld timers; synchronous 
control of ac welding; and energy- 
storage welding. These subjects the 
author has taught to classes attended 
by hundreds of men working in war 
industries. From these men he has 
learned the information they need and 
has presented it with a clear under- 
standing of his reader’s limitations in 
technical attainments. Many of the ex- 
planations of tubes and circuits are 
basic, consequently apply to electronic 
control in general, therefore the book 
will be useful to everyone interested in 
electron tubes and circuits. 


Brief Reviews 


MecHANicAL Wortpd YEARBOOK 
(1943) published by Emmott & Co, 
Ltd, 78, Palatine Road, Manchester 20, 
England. The 1943 edition contains 
material and information on the light 
metals and alloys which play an im- 
portant part in modern warfare. Also 
contains usual sections on price equiv- 
alents. British weights and measures, 
pressure and head of water, index to 
contents, and other data in addition to 
the revised section on the light alloy 
mechanical press work, electric weld- 
ing, ete. 


RECOMMENDED Practices For THE 
Srot aNd SEAM WeELpING oF Low- 
CarBon STEEL. Published by the Ameri- 
can Welding Society, 33 West 39th St, 
New York, N. Y. 4 page leaflet, 0x9 
in., price 10 cents. The bulletin is com 
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CHANGE 
reyuN EQUIPMENT 


; For Every 
SiN ee Power Plant Need 


























As a major producer of heat interchange * Fuel Oil Heaters 


equipment, Lummus designs and builds a * Lubricating Oil Coolers 
complete line of 


The services of Lummus engineering person- 


* Surface Condensers nel are available to public utilities and indus- 
* Steam Jet Air Pumps trial power plants for the study of specific 
* Bleeder Heaters problems and the design of heat exchange 
* Boiler Blowdown Heat Exchangers and vacuum equipment to meet individual 
* Evaporators conditions. 





THE LUMMUS COMPANY -: 420 LEXINGTON AVE., NEW YORK 17, N.Y. 


LUMMUS 
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Base. your answer on fact — 
on known boiler: efficiency. 
This. sis easily ‘oni acxurotely 


CAN YOU 
CUT YOUR POWER BILL? 


















AUTOMATIC COAL 





























SCALES 


Their precise figures-on coal consumption enable you to com- 


pile dependable evaporation tables for any grade of coal under 


test. 


From these tables it’s a simple matter to compute the cost 


per thousand pounds of steam. Comparisons of these costs show 


beyond doubt whether it’s feasible to use cheaper coal in your 
boilers. 


Richardson Automatic Coal Scale of 
12 tons per hour capacity, supplied com- 
plete with bunker gate fed from over- 
head bunker and discharging to me- 
chanical stoker. 


Known boiler efficiency 
also tells when a boiler is 
consuming too much fuel. 
Savings of 10% on coal 
bills are common where 
Richardson Coal Scales 
are working. Power engi- 
neers like their continu- 
ous accuracy, the way 
they weigh and record 
without attention, and 
their dust-proof construc- 
tion. Models can _ be 
equipped with elongated 
conveyors that eliminate 
extra equipment and save 
headroom. For details, 
send for catalog 1143. 
Contains 46 pages of 
illustrations and technical 
data. 


RICHARDSON SCALE COMPANY 
CLIFTON, NEW JERSEY 
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posed essentially of two charts, ove 
each for spot and seam welding to- 
gether with an explanation for ther 
use. The bulletin represents the best 
information available at this time on 
spot and seam welding of low carbon 
steel and is therefore recommended a: 
standard practice during the war emer- 
gency, according to the welding society. 


Manpower. Published by the R: 
search Institute of America, 292 Madi- 
son Ave, New York, N. Y. Pape: 
bound, 92 pages. Available to members. 
Presents data on manpower during this 
war answering such questions as: are 
you essential, which employees will be 
in uniform, and presents replacement 
schedules, manning tables and hiring 
controls. Also contains a section on 
how to use the U. S. Employment 
Service. 


MinerAt Woot; Loose, Granulated 
or Felted Form, in Low Temperature 
Installations (Commercial Standard 
CS105-43). Single copies may be ob- 
tained free on request from the In- 
dustrial Mineral Wool Institute, 441 
Lexington Ave, New York, N. Y. This 
is the first commercial standard ever 
promulgated on mineral wool industry 
products. The standard covers both 
cold storage area and pipe line mineral 
wool insulation. Based on extensive 
research by fully qualified engineers 
comprising the Institute’s Specifications 
Committee, it also includes recommen- 
dations by engineers of the refrigera- 
tion field generally. 


Rapio Data Hanpsoox. Edited by 
Lieut Nelson M Cooke, United States 
Navy, U. S. Naval Research Labora- 
tory, Washington, D. C. Published by 
Allied Radio Corp, 833 West Jackson 
Blvd, Chicago, Ill. 48 pages, 6x9 in. 
Price, 25 cents. A comprehensive con- 
densed handbook of formulas, charts 
and data most commonly used in the 
field of radio and electronics. Divided 
into four parts: Mathematical data, 
radio and electronic formulas, engineer- 
ing and servicing information, and a 
complete set of four-place log and trig 
tables. 


Company Museums—By Laurence V 
Coleman, director of the American As- 
sociation of Museums. Published in 
1943 by the American Association of 
Museums, Washington, D. C. 174 pages, 
cloth bound. Price, $2.50. Main put- 
pose of this book for business men is 
to show the nature and usefulness of 
company museums. Also may serve 4s 
a guide for those who have to manage 
museums of the kind described. 
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A copy of this United Nations poster, measuring 
24''x 37’' will be sent (while the supply lasts) to any- 
one who requests it on a company letterhead. Write 


to Koppers Company, Dept. A, Pittsburgh (19), Pa. 


KOPPERS 


THE INDUSTRY THAT SERVES ALL INDUSTRY 














18) PIROO! THAT IT IS MORE ECONOMICAL 


TO GENERATE YOUR OWN POWER 
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Four poreeam Engines, with eT Ca: - ; 

Bic fiom pea oa U N IVE RSAL u io 
ssure 0- ; called aiid: 

” | STEAM ENGINES 


1938. Exhaust steam us 
ing heat. 


ODAY, the availability and assurance 
of an ample supply of electric power 
frequently surpasses in importance the cost 
of obtaining it. Tomorrow, the cost of power 
will be a deciding factor in the profitable 






National! operation of any business 
: y-k , ‘ P y ? 
Pore hia. Ti Tee Skinner engines have been installed in 
JNAFLOW" SLVERSAL & : 
es 


ines; one driving” 5E9- practically every known industry. In ad- 
+ 3-ph., 60-cy O- 


dition to enjoying a dependable power 





p tet: one raced tcd supply, the users of Skinner “Universai 
» dri . = _ . 3 ; 
ammonia = »°rizontal Unaflow” Steam Engines pictured here, like 
. Pressor. h Ired f he are f her benefited 
Sat. 0 psi undreds of others, are further benefited. 
Install Pressure 0 3 » F ° ’ ae 
ed 1928 > Psi By generating their own electric current 


used fo >», Exhause . ‘ , 
F building and instead of buying it, these owners have 
saved, and will continue to save, thousands 


of dollars in annual power costs. 





What we have done for others, we can 
probably do for you. Selection of the 
proper size and type of “the most eco- 
nomical steam engine built’ may be made 
for your particular requirements. Now is 
the time to think about and plan for post- 
war power. Our research and enginecring 
departments are available now to discuss 
your plans for the future. 
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Siti Our production facilities, at present, are 


\ 
Armr—Nevy “E” Flag, devoted entirely to building Skinner Unaflow Our Seventy ThE Anniversary 
| excellence in production 


Steam Engines for the war program. 1868 - 1943 


SKINNER ENGINE COMPANY ‘cc’ ERIE, PA. 
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CONTROLLED QUALITY 


@ Ladish Forged Steel Flanges are produced under 


constant and extensive metallurgical control. Our 
unexcelled facilities assure uniform quality forgings 
that meet the most exacting engineering requirements. 





TO MARK PROGRESS 


FITTINGS DIVISION | 
LADISH DROP FORGE CO. 


CUDAHY (["sustns | WISCONSIN 





VALUUM LUO 





VACUUM LOSS in your condenser due 
to a little slime may be of paramount 
importance. Even thin deposits may re- 
duce heat transfer 25 % ; cost hundreds 
of tons of extra fuel each month; cause 
equipment outage at a period of criti- 
cal loading. 

More frequent blowing or plugging 
is a costly and unsatisfactory answer, 
even where the manpower or excess 
generating capacity is available. Slim- 
ing conditions often become critical 
just when load conditions prevent tak- 
ing a unit off the line. 

WALLACE & TIERNAN INTERMITTENT 
DESLIMING PROCESS has permanently 


WALLA 


PRODUCTS -: 


solved slime problems in scores of 
plants where circulating water was so 
bad that condensers lost one-half inch 
of vacuum over night. In many cases, 
condensers are maintaining vacuums 
consistently ABOVE manufacturers 
guarantees, even above any previous 
performance of the units. 

Now, plants with less severe slime 
problems are finding that the treatment 
quickly pays for itself in fuel savings 
without considering the gain due to 
lowered outage and labor costs of 
cleaning. 

Why not let W&T Engineers furnish 
facts and figures that fit your situation. 


Pa C. 


, Manufacterers of OhAlorine and 5. na be névod Aipraratus 


Belleville, New Jersey ° 


Represented in Principal Cities 


P. O. Box 178 Newark (1), New Jersey 
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ELectricAL YEARBOOK (1943)  pu)- 
lished by Emmott & Co, Ltd, 78, Pai- 
tine Road, Manchester 20, Englan/ 
337 pages, cloth bound. In this editicn 
of the Electrical Yearbook the section 
on dynamo and motor defects has been 
completely rewritten so as to include 
and be most applicable to the types 
now commonly used. The sections on 


| control gear and switchgear and switcli- 


| boards have been revised and further 





matter added to those on meters and 
measuring instruments and speed and 
speed control of ac motors. 





New Equipment 


(Continued from page 126) 








placed over the test rod and connected 
to test clips. The dials on the gal- 
vanometer control panel are set to the 
number of turns the coil should have 
and the foot switch is pressed. If the 
galvanometer dial shows a deflection, 
the dial readings are increased or de- 
creased until the deflection is zero. The 
dial reading is then the number of 
turns. When the probable number of 
turns in a coil is not known a trial read- 
ing is taken and the dial is adjusted 
until the reading is zero on the gal- 
vanometer. General Electric Co, Sche- 
nectady, N.Y. 


Wetting Agent 


KLEEN-KOL is wetting agent added to 
water to lay coal, coke and ash dust. 
The concentrate, when added to coal 
spraying water, is claimed to produce 
rapid dispersion of the liquid over and 
through the coal pile, wetting and pre- 
cipitating all dust particles where water 
alone would be ineffective. Simple 
siphon arrangement available for the 
standard 31-in hose to feed the concen- 
trate into the hose stream at the 
recommended dilution. Sterling E Nor- 
cross, 35 Walnut St, Bloomfield, N. J. 


Constant Delivery 
Dual-Vane Pumps 


CONSTANT DELIVERY HYDRAULIC 
PUMPS are designed especially for high- 
pressure operation with unusually high 
operating — efficiencies, 
maker. Available in three 
give from 2% to 60 gpm, pumps are 
of dual-vane design which 
operation under high pressures with- 
out overheating, with reduction in weal. 
Design also said to allow the pumps 
to withstand line surge without damage. 
Maximum continuous operating pres 


VANE 
according to 
sizes to 


pe! mit 
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100 PER CENT OF THE TIME 


Because the engine is equipped with a NEW Briggs 100% 
Flow Oil Filter-Clarifier . . . assuring 100% engine 
protection. 





This new Filter-Clarifier does a dual job! 


100%, of the oil flows through a special absorbent cellu- 
lose refill, Dirt, carbon and other harmful abrasives are 
effectively removed. 


Then ... it PURIFIES the oil 100%. Engine lubricating 
oil, after filtration, is by-passed through a Clarifier 
mounted on the side of the filter tank. This Clarifier 
contains a Briggs molded Block refill which removes 





dangerous engine-corroding acids and sludge forming 
gums. 


Thus, the Briggs Clarifier Company has set another 
precedent in oil maintenance equipment with .. . 
100% Filtration + 100% Purification + 100% Efficiency 


BRIGGS 


CLARIFIER CO. 


N. W., WASHINGTON, D. C, 
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eir bit... FOR VICTORY! 


. . no fanfare to the job of machining small pump 


or to many other types of work now being successfully 


performed by women in the plant of the Warren Steam Pump Company. 


Carefully trained and supervised by veteran Warren workmen, these 


women apply themselves diligently to the tasks at hand . . . not 


unmindful of the reputation that Warren Pumps have always enjoyed 


for efficiency, reliability and economy. Their contribution to our all-out 


war effort is real 


. . substantial . . . patriotic. 


WARREN SALUTES ITS WOMEN WORKERS! 
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sure of the standard pumps is 1250 
psi but pressures as high as 2000 psi 
can be handled by the pumps for pr»- 
longed periods without damage or over- 
heating. Dual vanes counterbalance 
the total outward pressure on the vanes 
and are said to prevent overheating and 
wear even at excessively high pressures, 
Each of the two vanes is ground with 
a bevel so that oil under full operating 
pressure can reach the outward edge 
of each pair of vanes. This back or 
counterbalancing pressure can be varied 
by changing the angle at which the 
vanes are ground so that the vanes 
are held against the stator with only 
the necessary amount of pressure to 
effect an adequate seal. Hydra-Motive 
Division, 723 East Milwaukee Ave, De- 
troit, Mich. 


Boiler-Feed Systems 


JOHNSON HIGH-TEMPERATURE _ boiler- 
feed system expansion announced. All 
sizes now available with either a stand- 


‘ard coupled pump or the close-coupled 
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unit originally furnished. In addition, 
a new larger size of the pumping unit 
has been developed, making the system 
available now for use with boilers 
from 30 to 500 hp operating at pres- 
sures up to 150 psi. Johnson Corp, 
Three Rivers, Mich. 


Gearmotors 


New une of horizontal parallel-shaft 
gearmotors which meet speed reduction 
requirements over a range of 1 to 75 hp 
announced. Use of adaptor castings 
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COMPLETE RANGE 
(o] 4 18) 
THICKNESSES IN 
BLOCKS AND PIPE 
COVERINGS 





So light that anyone can 
lift it—and so revolutionary 
that it re-writes all present-day 
standards of heat-insulation effi- 
ciency! Here for the first time is 
a new, amazing, patented proc- 
ess that capitalizes upon the 
time-tested insulation values of 
85% Magnesia, bringing un- 








Materially reduces equipment 
weight—a factor of prime impor- 
tance on naval and cargo ships! 


INSULATION 
EFFICIENCY 
approximately 












ARD—MODERNIZED™ 
2,209,754 


7,MA 
857. 
“THE DEPENDABLE STAND. 
209,752, 2,209,753, 


U.S. Patent Nos. 2,131,374, 2. 


in 85% MAGNESIA 
HEAT INSULATING MATERIAL! 
























precedented advantages — not 
only in lightness, but also in 
lower thermal conductivity; 
controlled uniformity; greater 
“ductile strength”; durability, 
precision pipe fit, and other 


‘long- wanted factors. Detailed 


descriptive material sent upon 
your request. 


ELIMINATES 5.8 LBS. OF DEAD WEIGHT PER CUBIC FOOT 


Weighs just 11 Ibs. per cubic foot instead 
of the usual 16.8 Ibs. per cubic foot. 


GOES ON FASTER! 


Even the larger, thicker sizes are 
easier to handle and apply—no 
matter how cramped the instal- 
lation may be! 


Gb BETTER 


than any comparative thickness of heat insulating material weigh- 


ing 16.8 Ibs. per cubic foot, as proved by impartial tests over a 
full range of temperatures! 


PLANT 


MAIN OFFICE: 


Manufacturers of Plant 
Insulating Materials 


SAN FRANCISCO 





RUBBER & and Mechanical Pack- = — - ng “es in Benery-ie, 
i s Sine 2. cles, 1 , S » anc - 
ASBESTOS ing» Since 1928 = Gakland, Calif; distrib- wood City, Calif. 
Buy U. Ss. WAR BON DS WORKS utors in principal cities. 
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% No Adjustment 
Needed 


& No Air-Binding 
% No Freeze-Ups 
% No Dribbling 


5 BIG ADVANTAGES 
OFFERED USERS OF 


Thermostatic 

Industrial T R AP S 
All types drain completely and auto- 
matically . . . same adjustment used 
for any pressure, vacuum to maximum 
allowable . . . discharge air as effi- 
ciently as water . . . complete drain- 
age when cold prevents freezing . .. 
closes immediately when steam con- 
tacts bellows. Five types, sizes 1/4" 


to 2", pressures up to 300 Ibs. Bul- 
letin No. 242. 


W. H. NICHOLSON & CO., 





Type A 





% No Water Logged Units 





125 OREGON ST., WILKES-BARRE, PA. 








Also 


INVESTIGATE THE 
ADVANTAGES OF 
INSTALLING THESE 
OTHER NICHOLSON 
SPECIALTIES 


W 


Super-Pressure 
Piston and Weight 
Operated Traps 
Compressed Air and 
Gasoline Traps 


Steam Eliminators 


Type AU 





Steam Separators 


Welded Ficats 


Cylinder 
Control Valves 


Send for Bulletins 








lype vu 





























STORE MORE COAL---. 





Above sketch shows a 2 cu. yd. Sauerman 
Scraper with mobile tail tower. The scraper 
handles 100 tons per hour and has piled 50.,- 
000 tons on a quarter circle area within its 
350 ft. radius. 





Here is a Sauerman unit using a tail bridle 
instead of a tail tower. This % cu. yd. 
scraper handles up to 450 tons per day: 
piles 8,000 tons on small space. 


SAUERMAN BROS., Inc. 


562 S. Clinton St., CHICAGO 
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the safe, economical 


SAUERMAN way 


Increased fuel storage is one of the 
“musts” in the war production pro- 
gram. Plants that once were satis- 
fied to carry a month's supply of 
coal now look upon four to six 
months’ supply as a minimum. 


You can increase your present 
coal storage capacity economi- 
cally, regardless of the shape or 
size of the available ground area, 
with a Sauerman Power Drag 
Scraper. 


This machine is able to pile a 
larger tonnage safely on a given 
space because it stacks the coal 
layer upon layer to form a homo- 
geneous pile that avoids segrega- 
tion. Such a pile is practically safe 
from any danger of spontaneous 
combustion. 


Write today for 
useful catalog 









between motor and mechanical pa:ts 
allows the use of all standard Westing. 
house NEMA frame motors with each 
type of unit and types of motor con- 
struction can therefore be readily 
changed to suit varying service condi- 
tions if~necessary in the field. Gears 
and pinions in the new gearmotors are 
of .40-.50 carbon steel and are given 
special heat-treatment before hobbing. 
Westinghouse Electric & Mfg Co, East 
Pittsburgh, Pa. 


Slide-Wire Rheestat 


DESIGNED ESPECIALLY for low resistance 
low wattage applications. Length of 
resistance wire is stretched tightly 
around the outside of a cylindrical 
coré which is bonded to a ceramic base. 
Wire is anchored firmly to two ter- 
minals. Contact to the wire is made by 
a phosphor-bronze spring arm which 
is connected to a third terminal. The 
three terminals allows the unit to be 
used as a potentiometer or voltage 
divider. The maximum resistance which 
can be supplied on this unit is approxi- 
mately ] ohm while the minimum total 
resistance can be made approximately 
0.1 ohm. Since the contact arm travels 
along the wire from end to end,- the 
resistance variation is stepless. Ohmite, 
Mig Co, 4835 West Flournoy St, Chi- 
cago, 44, Ill. 


Tracing Cloth , 


IMPROVED WHITE PENCIL tracing cloth is 
moisture resistant on both sides. This 
is said to be important and helps to’ 
guard against spots from perspiration 


ne 
i 


oF moist hands. In many parts of the? 


country the moisture resistant surfaces 
are a safeguard against climatic condi- 
tions. Frederick Post Co, Box 803, Chi- 
cago. 


Fire Extinguisher Valve 


Squesz-Grip VALVE for carbon-dioxide 
fire extinguishers operates by a lever 
directly over the carrying handle of 
the extinguisher. By merely applying 
pressure or squeezing with one hand, 





the valve is opened and the gas dis- 
charged. On release of pressure, the 
valve closes and the gas discharge is 


POWER e August, ! 243 








PO 














POWER @ August, 1943 


Why We Are Ad 


Surely, not to get more immediate busi- 
ness. Our entire facilities are devoted 
solely to the war effort. Our combined 
engineering experience and production 
ability is centered on one objective: --+ 
winning the war. 


For decades the names Hendy, Pomona 
and Crocker-Wheeler have been familiar 
to you. That these names may be kept 
fresh in your mind until the war is won 
and we can again solicit your business, is 
the reason we re advertising now--- telling 
you about our facilities, the products 
were making, the personnel of the 
Hendy organization and such other things 
as we can publish without jeopardizing 
the war effort. 





THE IRON MEN OF HENDY 
_..are now producing ma- 
rine steam engines, steam 
turbines, and reduction 
gears; electric motors, frac- 
tional to 10,000 h.p.; gen- 
erators, 3 to 7,500 KW; 
hydraulic pumps with ca- 
pacities from 50 to 6 million 
gallons per hour...all ex- 
clusively for the war effort. 


JOSHUA HENDY 1R0on woORKS 


estasrisHwed 1856 


SUNNYVALE ° CALIFORNIA 


Divisions: POMONA PUMP COMPANY 
CROCKER- WHEELER ELECTRIC MFG co 


and TORRANCE in CA 
Branch Offices: NEW 


Manufacturing Plants: SU NNYVALE, LONG BEACH, POMONA 
LIFORNIA * AMPERE, N. J. © ST. Louis, moO. 
YORK * WASHINGTON . PHILADELPHIA 
PITTSBURGH ° CHICAGO * $7. LOUIS * SAN FRANCISCO * Los ANGELES 





cut off. The valve can be opened aid 

e : ‘ 
DIFFER EN TYPE closed without setting down the cx- 
tinguisher, which must be done when 


VENTILATING UNIT* | yimeeiccfis ce: 
% the valve is forced tightly against its 


w% } 







e « seat by the tremendous gas pressu:e 
tystalle 17/2 the D in its own cylinder. There are no r>- 
— placement parts and the valve does not 

have to be taken apart for recharging 


and reassembling after filling. The 
valve is applicable to any size carbon 
dioxide extinguisher of the hand type. 
C-O-Two Fire Equipment Co, Newari: 
N. 





> 


Printer 


Revo.tute 8Q printer has been de- 
signed to meet the requirements of 
industries whose print production has 
graduated from the small to the inter- 
mediate stage. It occupies small floor 
space, will expose blueprints, direct 
process prints, and sepia negatives up 
to 54 in. wide. Speeds range from 6 in. 





iemenenmeemindineen aut ee 

















to 32 lin ft per min. It incorporates 
revolving contact and uses a quartz 
high pressure mercury vapor lamp, 
drawing approximately 75 watts per 
lin in. Paragon-Revolute Corp, 77 
South Ave, Rochester, 4, N. Y. 


Oil Resistant Floors 


AWOG Is sai to resist the penetration 
of acid, water, oil and grease. In, addi- 
tion to its imperviousness, the floor is 
said to present new attainments in 
durability and is smooth and dustless. 
It is recommended for new floors; for 
overlays on concrete, brick, stone or 
wood; for repairing and resurfacing 
areas of any size. Flexrock Co, 2377 


FREE Manning St, Philadelphia, 3, Pa. 
Shows Bifurcator sizes and 


Lele) ¢ capacities. Send for your copy. : , 
Cleaning Machines 


D e B oe f h e Zz a t | PRECISION CLEANING MACHINE was de- 


veloped for cleaning parts in the elec- 

B i f t x | tronic tube industry. The machine em- 
: | ° . 

u 4 Cc a t+] r Ss bodies the power of the larger indus- 

: trial model and the over-all size of the 

DE BOTHEZAT DIVISION of AMERICAN MACHINE AND METALS, INC., EAST MOLINE, ILLINOIS | heavy duty model with larger work 





Sse 


—— 
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IF YOU WANT GOOD FINISH... 


1S WORTH LOOKING FOR 


Lower cost for processing in your 
own plant is the direct result of 
good finishing of a Sivyer steel 
casting. But what, specifically, is 
good finishing? Sivyer understands 
it to comprise these points: (1) 
Careful inspection to eliminate 
castings without the necessary in- 
ternal solidity and uniformity. We 
don’t want your valuable machine 
and man-hours wasted by finding 
defects after part of your 
machining is done. (2) “Good 
looking castings.” This covers 
a lot of qualities—clean, sharp 
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corners where required, clean core 
holes, accuracy of dimension, free- 
dom from distortion, removal of all 
waste metal. Sivyer Finishing Room 
men are trained to turn out cast- 
ings whose appearance is as good 
as their internal integrity. Sivyer 
customers have learned that Sivyer 
finish means lower cost conver- 
sion. It’s another of the reasons why 
the Sivyer ® is worth looking for. 


ven STEEL 
CASTING ZX OM PAK. 
<P cneucX) 


MILWAUKEE CHICAGO 





Checking a Sivyer Casting for dimensional accuracy. 


SIVYER STEEL CASTINGS 
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SAVE MAN-HOURS 
INCREASE OUTPUT 
MOTORS Control start- 
ing, stopping, running 
and sequence. 

ALARMS Bells, lights or 
horns signal critical periods. 


VALVES Actuate motorized 
or solenoid valves 
exactly on time. 


TIMERS 






“Vernier-Set” Timer, extremely accurate, 
easily installed, requires no lubrication. Telechron 
motor-operated, SPDT contact action, resetting 
or non-resetting upon power interruption. Dials 
from 0-15 sec. to 0-60 hrs., timed period set 
easily with knob. Operates from 110 or 220 V., 
AC; large silver contacts carry 25 amps. at 
110 V., AC or 1 amp. at 110 V., DC. Thousands 
now serving industry dependably. 


MAIL COUPON sre 
FOR FREE DATA! ™ 








ATC Co., Ine. | ee cage | P 
34 E. Logan $?. | oF | 
Phila. 44, Pa. 


Send me free copy of Catalog B10 giv- 
ing detail data on your “Vernier-Set” 
Timers, and let me have more information 
concerning their application to the fol- 
lowing items which I've checked (./). 


[_] motors 
[_] ALARMS & SIGNALS 


C7 VALVES 











AUTOMATIC TEMPERATURE 


CONTROL COMPANY, INC. 
34 E. LOGAN STREET, PHILA. 44, PA. 
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baskets and a new surging centrifugal | 
Variable action of the basket 
in solutions is provided. By snapping 
on the thermostatic switch, a surging 
centrifugal motion of the basket is pro- 
duced with speeds varying from high 


action. 


to low. More effective agitation is said 
to follow with resulting higher percent- 
age of acceptable clean parts. L & R 
Mfg Co, 54 Clinton St, Newark, N. J. 


Plastic Hoods 


PLastic Hoops for machine guards 
have been developed and are now made 


of Lumarith, transparent plastic sheet 


| permitting full visibility but so light in 


weight that they can be lifted easily 
from its position for oiling, inspection 
or répairs to the machine. Hoods also 
capture would normally 
spatter over the floor and walls near 
the equipment and return it for use 
over again. Celanese Celluloid Corp, 
180 Madison Ave, New York, N. Y. 


oil which 


Vertical DC Motors 


\ NEW LINE OF DIRECT-CURRENT vertical 


| motors ranging from 40 to 200 hp at 





1750 rpm and in equivalent ratings at 
other speeds, has been announced by 


the company. New motors, furnished 








for both constant and adjustable speeds, | 


are designed for low thrust, solid shaft 


applications on pumps, machine tools, | 


etc. The motors are of dripproof, pro- 
tected construction, providing complete 





protection from dripping liquids and 


falling objects. Convenient fittings on | 


both the upper and lower bearings 


| simplify lubrication and the provision 


for the escape of excessive grease re- 
juces the possibility of overlubrication. 


\ special bearing housing prevents 





You 7 Blucp unt 






MORE 
POWER 


staid with 


OAKITE 
CLEANING 
. 


.. . Removing 
Sealing Compound from 
Potheads Easily 


When you have this job to 
do, handle it the quick, effec- 
tive Oakite way. You will find 
that a short immersion of pot- 
heads in tank containing boil- 
ing solution of Oakite Test X 
or other recommended mate- 
rial thoroughly softens and re- 
moves hardened sealing com- 
pound. 


Whether for cleaning pot- 
heads, suspension insulators, 
house knobs, bolts, braces or 
other line hardware items, 
specialized Oakite materials 
are available that will expedite 
work and save you man-hours. 


WARTIME SERVICE FREE! 
The help of your nearby 
Oakite Technical Service Rep- 
resentative is freely available 
on ALL your cleaning work. 
Write today for further data 
on your particular cleaning 
problems. 


OAKITE PRODUCTS, INC. 
23 Thames Street, New York, N. Y. 
Technical Service Representatives Located in All 
Principal Cities of the United States ond Coencdo _ 


oAKITE & 


y pectalizcod cleaning 
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( Order Your Butler 
De-Scaler from these 
Dealers 


ALABAMA: 

BIRMINGHAM: 

Moore-Handley Hardware Co. 
CULLMA 

Cullman Supply Co. 
MOBILE: 

Standard Equipment Co. 
aay be ERY: 

jabama Machinery & Supply Co. 
TUSCALOOSA: ec 
Hard O. 


CALIFORNIA: 
SAN FRANCISCO 
Petroleum Equipment Company. 


COLORADO: 
DENVER: 
Mine & Smelter Supply Co. 
FLORIDA: 
JACKSONVILLE: 
4. Gc. Christopher Company. 





AM 
Lenfestey Supply Company 
GEORGIA: 
ATLANTA 


Pye-Barker Supply Company. 
AUGUSTA: 
Richmond Supply Company. 


Taylor fron Works & Supply Co. 
ILLINOIS: 
DECAT 


UR: 
bo —e and Shorb Co. 
ows F . 
ES “Best PI g & Heating Co. 


INDIANA: 
EVANSVILLE 
Housh industrial Supplies, Inc. 
WAYN 


FORT 
Fort Wayne Pipe and Supply Co. 
INDIANAPOLIS: 
Central Rubber and Supply Co. 
RICHMOND: 
Queen =, Supply Company. 
TERRE HAUTE: 
ndustrial Supply Company. 


KENTUCKY: 
LEXINGTON 
The Liebe! Supply Co. 
LOUISVILLE 
Oglesby & Simpson Supply Co. 
OWFNSBORO: 
Wright Machine Company. 
PADUCAH: 
Henry A. Petter Supply Company. 
LOUISIANA: 
NEW aa 
Wo a Wight and Company. 
SHREVEPOR 
Pelican weil Too! and Supply Co. 








MARYLAND: 
BALTIMORE: 
Carey Machinery and Supply Co. 
MISSISSIPPI: 
——- 
ohn : Stilley Mill Specialties. 
MISSOURI: 


nent KANSAS CITY: 
hrich Supply Comnany 


wai NEBRASKA: 
ee Machinery & Supply Co. 
W YORK: 


NEW YORK CITY: 
Wm. McDonagh and Sons. 
NORTH CAROLINA: 
DURHA 
Bition Surely Co. 


ASTON 
Sectenta Mill Supply Co. 
LEIGH: 

“« Dillon mpety Co. 

nocny = 


Dillon Cae G Co. 
SALISBURY: 
Southern Steel & Erecting Co. 
SPRUCE PIN 

Mitchell Distributing Company 
Womens NGTON: 

Mill and Contractors Supply Co. 

WINSTON-SALEM: 

Brown-Rogers-Dixson Company 





CINCINNAT!: " J 
ueen ity Sy Co. 
cCOLUMBU , 

The #Ross- -Willoughby Company 


The W. H. Kiefaber Co. 
HAMILTON: 
The W. H. Kiefaber Co. 
PENNSYLVANIA: 
HARRISBUR 
ee COUTH itinee & Whittaker Co. 


H CAROLINA: 
CHARLEST! 


+ 
Charleston ‘supply Company. 
COLUMBIA: 
Columbia Supply Company 
TENNESSEE: 
CHATTANOOGA 
Chattanooga Belting & Supply Co. 
KNOXVILL 
Lotte Mill & Mine Supply Co. 
a tg 
he Riechamn-Crosby Compan 
NASHVILLE: - — 
Buford Brothers, Inc. 


TEXAS: 
EL 


PASO: 
The Mine & Smelter Supply Co. 
HOUSTON: 

Texas Belting and Supply Co. 
MARSHALL: 

E. B. Hayes Machinery Company. 

VIRGINIA: 

BASSETT: 

Blue oe Hardware & Supply. 
LYNCHBU 

Rerebee Johnson Co. 
NORFOL 

The Henry Walke Co. 
RICHMOND 

James McGraw, Inc 

WASHINGTON, B. C.: 

Carey Machinery & Supply Co. 

WEST VIRGINIA: 

BLUEFIELD: 

pened Supply Company 
CLARKSBURG: 

West Girslaie Mine Supply Co. 
HUNTINGTON: 

Banks- ped Supply Company. 
WHEELIN 


Westies Machine Products Co. 
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Butler De-Scalers, Too 
Have Gone To War 


Butler De-Scalers are now helping to pave the road to vic- 
tory, however the War Production Board has made it pos- 
sible for us to continue with sufficient manufacture to 
supply the needs of our customers. 


Butler De-Scalers are patented devices developed after 
years of patient and thorough experimentation, together 
with five years of actual service experience in thousands 
of steam plants throughout the country. It is the only 
proven electrolytic water correction device available to plant 
operators. You can absolutely depend upon Butler De- 
Scalers creating mineral-free, non-scale-forming water, and 
causing the removal of old scale. Butler De-Scalers stop all 
pitting and corrosion; increase the efficiency of your boiler 
equipment, with less fuel consumed; and maintain your 
boiler water at a proper Ph value. Be 
sure to get a GENUINE BUTLER 
DE-SCALER, from one of the listed 
authorized distributors. Write us for 

full information, or address the 
’ dealer nearest you. 





REDUCES YOUR 
WATER CORRECTION BUDGET 


BUTLER ENGINEERING COMPANY 
P. O. Box 1699 New Orleans, 11, La. 


























125-hp. Scotch Marine Boiler i 
at 125 lbs. at a tempera 








2” thick and finished with y2” 











Baldwin-Hill Blankets are 
made by felting B-H Black 
Rock-Wool into large flat 
sheets between 4 different 
styles of metal fabrics. This 
B-H Black Rock-Wool is 
effective up to 1200° F. and is 
moisture-resistant. Standard 
blanket sizes of 2’x4’ or 2’x8’ 
make possible applications 
to large areas at mini- 

mal cost. Being flex- ~~ 
ible, they do not break © 
in handling and easily 


Sura? 


n which steam press 
ture of 350° F. Heat 


lication 0 
stantially reduced by app?! ing 


FOR INSULA TING 


AND LO w-COsTA 


o WIN 





ure is maintained 
losses were sub- 
{ B-H Black Rock-Wool Blankets 
{ B-H No. 1! Insulating Cement. 


| EFFICIENCY 


pPPLICATION 


you CA N°T BEA T 


conform to curved surfaces. 


If a cement finish is desired, 
style 2A Blanket includes ex- 
panded metal lath making a 
good surface for keying the 
cement. This eliminates the 
necessity of applying a metal 
fabric to hold the cement as 
must be done in covering 
other types of insulation. 

4 Send for catalog with 
“¢_ full information and a 


generous sample of 
B-H Rock-Wool Blanket. 


KN 


BALDWIN-HILL COMPANY 


575 KLAGG AVE. 
NEW YORK . 
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grease from entering the motor ¢énd 
damaging the commutator and the 
windings. General Electric Co, Schon 
ectady, N. Y. 


Liquid Refractory Coating 


FEDERAL Cromox is liquid refractory 
coating designed primarily for furnece 
walls in coal-, oil-, gas-fired and elec- 
tric furnaces and in non-ferrous open- 
flame melting furnaces. It may be ap- 
plied to firebricks, plastic firebrick, 
insulating firebrick and castable ‘e- 
fractories. It becomes an integral part 
of the refractory to which it is applied. 
It is said not to crack, peel, blister or 
bloat, and it is also said to expand and 
contract with the furnace walls, pre- 
venting the development of cracks or 
fissures into which slag or flame can 
penetrate. Cromox withstands tempera- 
tures up to 3000 F and is said to resist 
flame abrasion and erosion, slagging, 
spalling, and attacks by acids, alkalies, 
moisture and steam. Federal Refrac- 
tories Corp, Akron, Ohio. 


Safety Panel 


SAFETY PANEL CLAIMS to eliminate the 
hazard created by high open circuit 
voltages of transformer type ac arc 


TTT eterna 
a rete 
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It’s true they’re on tanks, guns, naval 
vessels and production equipment—more 
than all other lock nuts combined. 


This is because these nuts stay put. There’s a 
red elastic locking ring in the top which grips 
the bolt with an oil- and water-proof seal and 
eliminates all axial play and wobbling. 





When the war’s won, the millions of Elastic Stop 
Nuts we’re pouring out each day can be turned 
to the fastening problems of peace. 


They can be turned to producing better products 


TH EY’RE THE NUTS FOR and equipment that will save time and expense 


for maintenance engineers. 


Bp oO 3 ™TWA be a LANNI N G Whatever your fastening problems might be, our 


engineers, experienced in the work of both war 
and peace, will be glad to help cope with them. 
T’s true that now we can’t supply all the Elastic 
I Stop Nuts Uncle Sam wants — even with three Feel free to call upon them. They'll work with 
big plants running 24 hours a day. you and suggest the proper Elastic Stop Nut to 
lick the job. 
It’s true that Elastic Stop Nuts are flying in every 
American plane —sometimes 50,000 of them in 
a single ship. 





LOCKED on bolt SEALED at 
by the action top to protect 
of the gripping working threads 
red collar from corrosion 














HOLDS nut 
thread against 

bolt thread 
— prevents 
axial play 















FITS ony stand: 
ard bolt. Made 
in all sizes 


ELASTIC STOP NUIS 


Lock fast to make things last 


ELASTIC Stop NuT CORPORATION OF AMERICA 


Union, New Jersey and Lincoln, Nebraska 
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MURRAY TYPE “Uv” 


Mechanical Drive Turbines | 








ENGINES ... UNIT HEATERS 


® Murray Type “U” Mechanical Drive Tur- 
bines are adaptable to a variety of drives. 
View shows Type “U” turbine directly con- 
nected to a 20 K.S. alternating current 
generator operating at 1800 r.p.m. The 
unit is installed in a large oil refinery in 
Venezuela where the turbine supplies ex- 
haust steam for process requirements. 





There is much required of producers 
for Victory these days as more and more 
war equipment is needed. Back of the 
machines and men that produce must be 
ample power facilities for power has always 
been the basis of production. 


MURRAY Equipment .is meeting all tests 
today as wheels spin and twenty-four-hour 
work days prevail. Design, backed by 70 
years of experience has made this possible. 


BOILERS ......-. TURBO GENERATORS 


MECHANICAL DRIVE TURBINES 





Oricia 


INCORPORATED 1870 





BURLINGTON (IOWA 


xe @e GEARS 


MURRA Y 
IRON WORKS COMPANY 











~thatically disconnecting the 






welders. It is known that physical con. 
tact from electrode to grounded metal 
services when not welding can some- 
times result in operator injuries. New 
panels eliminate this hazard by auio- 
welded 
transformer after the are is brokea. 
The transformer is automatically re- 
connected the instant the operator 
touches the electrodg to the work. This 
the are is stru@k With no delay and 1:0 
loss in opgpating speed or efficiency. 
These new safety panels can be used 
with any make or model of ac trans- 
former-type arc welder. Square D Co, 
Industrial Controller Division, Milwau- 
kee, Wis. 


Sump Type 
Liquid Filter 


INSTALLATION OF this filter is said to 
protect the pump from abrasive par- 
ticles which cause rapid wear and at 
the same time provide clean liquid at 
various points of usage. It is said to 
prevent the build-up of sludge, ete in 
a hydraulic system, thus permitting less 
frequent inspection and clean-out. The 
unit consists of four major parts: an 
upper end plate mounting a third 
clean-out lift connection and a_per- 
forated metal central supporting tube 
on which is mounted the filter insert; 
a heavy corrugated metal screen to 
supply strength and rigidity, over 
which lies the preformed filter insert; 
and a lower end plate. A wing nut 
holds the entire assembly together. 
Stay-New Filter Corp, 11 Center Park, 
Rochester, N. Y. 


Air-Operated Controller 


AIR-OPERATED AUTOMATIC control in- 
strument, known as convertible free- 
vane controller, is made for auto- 
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CERTIFIED PROOF OF THE SUPERIOR 


NS *OXIDATION 
.. by Bat in power plant’s STABILITY 


OF SHELL TURBO OIL 


turbine! 


“HOURS OF OPERATION” alone does not determine the quality of a 
turbine oil. More important are the characteristics of the oil during a 
given period. Did the oil need purification? Was make-up oil kept to 
the minimum? Did the system and the oil show rust? These are the 
sort of things that determine whether your turbine is operating eco- 
nomically, trouble-free. 


One of the many outstanding performance records of Shell Turbo 4 
Oil is indicated in the analyses shown at the right. Note how little So  sweu \ Bree 
change took place even after 24,483 hours of continuous operation.  TuReO Ol —s BR 
Here is definite proof that Shell Turbo Oil has superior oxidation 4 pp Apdo 


ve. . : NEW %. ) 
stability. It also prevents rust. Can the turbine oil you now use match CHARACTERISTICS 


this? Draw off a sample and see. 
For details on this and other outstanding performances Viscosity @ 100° F. 
of Shell Turbo Oil see the Shell man. Or, write Shell Oil ¢ & 
HEL? oe Ne 


OPERATION 


Company, Inc., Dept. “E,” 50 W. 50th St., New York, N.Y., 
or 100 Bush St., San Francisco, Cal. 


Saponification No. 


Performance record of Shell Turbo Oil in a 6,000 kw. 
unit of a large utility company in the Southwest. 


SHELL TURBO OIL 


Currently, the U.S. Navy has first call on Shell's entire production of marine turbine oil >* , ig 





There’s an 


R-S DISTRIBUTO 


As Near as Your 





Above: 15-lb Wafer Type (Narrow 
face-to-face construction). Below; 125- 
lb valve equipped with control cylin- 
der. Double end stuffing box eliminates 
end thrust. 





These R-S Distributors are valve 
specialists. They are experienced 
with the solution of problems 
encountered in the control and 
shut-off of air, gas, steam, liquids 
and semi-solids. Familiar as they 
are with the application of valves 
to high and low pressures, tem- 
peratures and volumes, they can 
frequently make suggestions that 
will simplify a valve installation 
and reduce costs. 

Naturally, these local repre- 
sentatives are throughly familiar 
with the R-S development of spe- 
cial metals for resistance against 
heat, abrasion and corrosion. 

Get acquainted. These valve ex- 
perts are good mento know well. 















SHEFFLER-GROSS CO. 
Drexel Bidg., Phila. Zone 6, Pa. Lombard 4900 
J. F. HALLOWELL 
Columbia Bidg., Pittsburgh, Pa. Court 5362 
R. W. CRANE 
37 Parkwood, Kenmore, N. Y. DElawr 8141 
GEO. VAN VECHTEN 
217 East Avenue, Rochester, N. Y. Stone 4164 
ASHMEAD-DANKS CO. 
Rockefeller Bidg., Cleveland, Ohio Main 6192 
POWER PLANT EFFICIENCY CO. 
Union Title Bidg., Indianapolis, ind. Market 4617 
H. T. PORTER COMPANY 
1413 Union Central Bidg., Cincinnati, Ohio 
Main 1299 
W. P. NEVINS CO. 
53 W. Jackson Bivd., Chicago, Ill. Harrison 1473 
SPURGEON COMPANY 
5050 Joy Road, Detroit, Mich. Tyler 7-2750 
KRENZ & COMPANY 
5114 W. Center St., Milwaukee, Wisc. Hilltop 2983 
F. H. YOCUM-A. H. GOODE 
Graybar Bidg., New York, N.Y. Murray Hill 5-337u 
W. B. PARSONS CO. 
10 High St., Boston, Mass. HUBbrd 4119 
DOUGLAS FRAZIER 
1524 So. Gary Place, Tulsa, Okla. 6-0384 
POWER SPECIALTY CO. 
1042 Mellie Esperson Bidg., Houston, Texas 
Preston 5384 
BUSHNELL CONTROLS & EQUIPMENT CO. 
117 W. 9th St., Los Angeles, Calif. 
Vandike 1359 
BUSHNELL CONTROLS & EQUIPMENT CO. 
Mills Tower Bidg., 220 Bush St., San Francisco, Calif. 
Exbrook 1102 
JOHN H. CARTER CO. 
1013 Canal Bidg., New Orleans, La. Magnolia 1847 
M. N. MUSGRAVE & COMPANY 
2019 Third Ave., Seattle, Wash. 
Eliot 4425 
LYDON-COUSART COMPANY 
304 Builders Bidg., Charlotte, N.C. 
Phone 3-4481 
KONE ENGINEERING CO. 
11 W. 25th St., Baltimore, Md. Belmont 0138 
RUSSELL PATTON 
3020 Olive St., St. Louis, Mo. Franklin 2836 
A. BURKS SUMMERS 
411 Colorado Bidg., 14th & “G” Sts. N. W. 
Washington, D. C. Republic 7231 
GEO. F. HASTINGS CO. 
1421 17th St., Denver, Colo. 
Main 4585 
GEO. R. MELLEMA 
4234 Grimes Ave., So. Minneapolis, Minn. 
Walnut 6984 


G. E. JOHNSON & ASSOCIATE 
Bona Allen Bidg., Atlanta, Ga. 
Walnut 4571 





15 to 900 psi 








VALVE DIVISION 


R-S PRODUCTS CORPORATION 


4536 Germantown Avenue « Philadelphia 44, Pa. 
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BUTTERFLY VALVES 


matically controlling temperature (ip 
to 3600 F) flow, liquid level, pressure, 
draft humidity, pH value, and time 
program. This controller operates «n 
the same basic free-vane principle «s 
that used in previous models offer: | 
by the company. The adjustments’ fur 
fitting the controller to the requir. 
ments of the process are located on 1 
dial board above the chart. The Brist. | 
Co, Waterbury, Conn. 


Non-Metallic Grilles 


NON-METALLIC GRILLES are furnished as 
standard in a flameproof, fire resistant 
prime coat finish. Because of the wide 
spacing of the bars, the final coat can 
be easily and quickly applied. Design 
V60 and V50 non-metallic grilles offer 
the utmost in flexibility, according to 
the manufacturer; the bars rotate 
through an are of 90 deg and are in- 
dividually adjustable. Tuttle & Bailey, 
Inc, New Britain, Conn. 


Insulating Cement 


Batpwin-Hitt No. 1 non-corrosive in- 
sulating cement contains a special rust 
inhibitor which prevents corrosive ac- 
tion, even if air-dried over a long period. 
The cement is made from high-tem- 
perature resisting B-H black rock-wool 
and is effective, according to the com- 
pany, up to 1800 F. Baldwin-Hill Co, 
575 Klagg Ave, Trenton, N. J. ° 


Portable Dust Collecter 


Barcar SaFe-AireE can be used to either 
supplement larger, permanent dust- 
control systems or to serve in place of 
such systems when necessary. Its basic 
use is to collect dust from a single 
dust-making machine, separate the dust 
from the air, and blow the clean air 
directly back into the shop. The unit 
has a capacity of 600 cfm and the com- 
pany states that one of its most im- 
portant advantages is that it does not 
exhaust any air from the shop, but re- 
turns it approximately 97% clean and 
slightly warmer than before. The unit 
is powered by a 1 hp motor running a 
blower at 3400 rpm. Bargar Sheet 
Metal Co, 12401 Euclid Ave, Cleveland, 
Ohio. 


Close Clearance Pump 


CLOSE CLEARANCE PUMP is manufac- 
tured to answer specific requirements 
for the refining industry. Some of its 
features include bronze bushed va!ve 
gears and piston valve. The fluid end 
is designed for 400 psi suction pressure 
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TESTS A LOT OF THINGS 


ean evleu! 


Modern war is a hard taskmaster — men and machines on the 
production front must set and meet a terrific pace — survive 
severe endurance tests of their own to “deliver the goods” to 
the fighting fronts. 








Cleaver-Brooks steam generators have been put to test in scores 
of essential war industries, and at advance naval and army base 
locations where unfailing dependability is vital and “‘mechan- 
ical trouble headaches are out”. In remote regions on the very 
edge of America’s military ring of protection Cleaver-Brooks 
Steam Generators are delivering the dependable service for 
which they were chosen, 


he ae ete) 





Quick steaming capacity — high thermal efficiency (not less 
than 80% guaranteed) — their minimum manpower require- 
ments in operation and maintenance — their simple, low-cost 
installation — their dependable ’round-the-clock performance 
— these are but a few of their many advantages that have 
given them a definite “edge” wherever low-cost steam is needed. 


BS ; Get full information now—for the future—on Cleaver-Brooks 
oil-fired steam generators — sizes 20 to 500 H.P.; pressures 
15 to 200 lbs. "ee 





CLEAVER-BROOKS COMPANY 
Two 250 H.P. Cleaver-Brooks Steam 
Generators as installed at an Eastern 5109 NORTH 33RD ST. MILWAUKEE, U.S.A. 
aircraft plant. . 














| Cleaver-Brooks 


STEAM | 
GENERATORS 





Fah} 
By (Ly, v - {ig . 
Q\ eG | =i) ; 
Steam Generators Food Dehydrators Tank Car Heaters Bituminous Boosters Special Military Equipment 
ee 
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Certain industrial processes require the use of large quantities of 
pure water. Boiler Plants need it for peak efficiency. For human con- 
sumption pure water is vitally important—to the folks on the home 
front as well as to the men on the fighting fronts. 


While water is universally present, the available supply often con- 
tains certain objectionable salts and bacteria that make it unfit for 
immediate use. 
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The Henszey Distillation System is the modern method of assuring a 
plentiful supply of absolutely pure water—water that is free from 
objectionable salts and harmful bacteria. The Henszey unit gives six 
effect efficiency with only three evaporator effects. Pure water is 
made available with a saving of half the fuel necessary to get the 
same results by means of conventional distillation equipment. 


If a supply of pure drinking water is your responsibility, if you need 
pure water in your plant or for your manufacturing processes—plan 
ahead now— investigate the Henszey Distillation System. 


HENSZEY CO. Dept. D8 Watertown, Wis. 


NA KYA 














CONTINUOUS BLOWDOWN SYSTEMS 


Boiler Feed Regulators oy Proportioning Valves 
Feed Water Meters @ Flow Indicators © Heat Exchangers 
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and 600 psi discharge pressure. ‘he 
steam end has been designed for 150 
psi while a bypass arrangement per. 
mits low throttling. Leyman Mfg Co-p, 
McGowan Pump Div, 45 Central Ave, 
Cincinnati, Ohio. 


Electric Motors 


A NEW LINE OF TOTALLY INCLOSeD 
motors has been added to group of 
Tri-Clad units. These are available in 
both polyphase, 60-cycle induction type 
and single-phase, 60-cycle, capacitor 
type. New motors have all the impor- 
tant basic features of Tri-Clad group, 





including protection against physical 
damage, electrical breakdown and nor- 
mal operating wear and tear. In addi- 
tion, all parts of the motor inclosures— 
frame, end shields, and conduit boxes— 
are cast iron, offering resistance to rust, 
corrosion, accidental blows, and rough 
handling. General Electric Co, Sche- 
nectady, N. Y. 


Portable Oil Filter 


Unit cONsiIsts OF a standard Hileco 
Hyflow oil filter and a small gasoline 
engine driving a rotary pump for fore- 
ing the oil through the filter. Exhaust 
gas is passed through a jacket around 
the filter for heating the filter unit. 
When operating, the unit is simply 
wheeled up to the equipment contain- 
ing the oil, which is piped to the filter 
inlet, purified and returned to the 
equipment, or this same work can be 
accomplished by installing a dirty oil 
and clean oil tank. The Hilliard Corp, 
342 West Fourth St, Elmira, N. Y. 


Relief Valve 


SELF-STABILIZING relief valve design is 
such that variations in pump speeds 
cause no fluctuations in gage pressure. 
which remains constant under all com 
ditions, preventing wear and chatter. 
Without change of spring, working 
pressures may vary from 0 to 3000 psi 


POWER @ August, 194 








POW 





























‘THE extra margin of safety and 

strength so vital to modern high-tem- 
perature, high-pressure service is ade- 
quately provided in Globe Boiler and 
Pressure Tubes. Under the severe con- 
ditions of wartime service, Globe Tubes 
are proving the value of extra precau- 
tions taken in their manufacture. 


In war production industries, power 
plants...in fighting, transport and mer- 
chant ships...in locomotives and other 
power units ... Globe Boiler and Pres- 
sure Tubes are meeting extra demands 
of service. 


Globe mechanical tubing serves many 
critical needs in aircraft construction. 
Globe engineers can help you to select 
tubes with the exact characteristics 
you require—feel free to consult them. 
Their service is yours for the asking. 
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DEVELOPMENTS BY FREDERICK 


ADD NEW THRIFT and CONVENIENCE 





TO INDUSTRIAL 


@ FULL ACTIVE GRATE SURFACE... 
that’s one new Frederick advantage! 
There’s more grate area; no dead plates— 
whether furnished with or without side 
dumping grates. 


@ IMPROVED TUYERES are designed with 
air ports so arranged and proportioned 
as to insure thorough air distribution and 
maximum combustion efficiency. 


® TUYERES ARE LOCKED IN PLACE so 
they cannot be raked up inadvertently. 


@® COMPLETELY ENCLOSED WINDBOX 
simplifies and makes a neater instal- 
lation; eliminates danger of efficiency loss 
through leaky brickwork. 

. 


@ TWO CLEAN-OUT DOORS give easy 
access to both sides of the undergrate 
area to facilitate cleaning. 


. . . All these features, 
and many more, are 
Frederick innovations 
engineered to give you 
more for your stoker 
dollar than has been 
available ever before. 
A complete description 
of these features is in 
our new Stoker Bulletin. 
Ask for your free copy. 
You'll find it's interest- 
ing reading. 


COMPLETE LINE OF CENTRIFUGAL PUMPS FOR ALL PURPOSES 
STEAM OPERATED ASH CONVEYING SYSTEMS - ASH STORAGE BINS 


FREDERICK STO} 


The FREDERICK IRON & STEEL ee 


STOKER OPERATION 








Frederick, Maryland 
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Actual photograph 
showing sturdiness 
and compactness of 
the Rota-Sight Alarm. 


608 COUNTY LINE 





Alarm! 


with this new, positive 


FLOW RATE INDICATOR 


Do you have valuable or critical equipment that can 
be ruined by failure of a cooling or lubricating flow? 
Can an excessive flow rate at some point in your 
process spoil your finished product? If so, the Rota- 

Sight Flow Rate Alarm may give just the flow rate 
* protection you are seeking. 


This indicator operates through a float 
which moves up and down a pyrex tube 
into which triangular flutes have been fash- 
ioned. As the float ries, the area within 
the flutes increases, causing the float to 
assume a position in the tube in direct pro- 
portion to the flow rate. A magnetic exten- 
sion on the float trips an external switch to 
operate the alarm.circuit. The alarm flow 
point is adjustable over the entire flow 


range and operates accurately at the set position. 

The Rota-Sight Alarm is used for flows of water, 
lubricating oils, filter feeds, overflows, chemical addi- 
tives, etc. It is built in sizes up to 242” and may be 
obtained in any corrosion-resistant metal that can be 
cast. It is easily installed in either horizontal or verti- 
cal lines. 


Write for Catalog 92-A. 


FISCHER & PORTER CO. 


ROAD. HATBORO. PA. 
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and seat pressure be maintained at a 
low as 10 psi, allowing use of material: 
such as plastics in the piston. Back- 
pressure, provided by return flow, ha: 
no effect on pressure gage, but equal- 
izes pressure of seat and insures posi 
tive control in critical lines. Valve i: 
furnished for use with all standard 
tubing” sizes and for internal or ex 
ternal pipe threads or flanged ends. 
Merit Engineering Inc, 40 Clifford St, 
Providence, R. I. 


Cable Connector 


A CABLE CONNECTOR that locks tight, 
quickly unlocks and is fully insulated 
has been announced for are welding. 
Female section is soldered to the cable 
lead, and the male section is soldered 
to cable extension. Removable insula- 
tors are securely held in position with 
Allen screws while connection is made 
by inserting male section into female 
section. Thus. with a twist, the locking 
spring rides the cam into position hold- 
ing both sections tight, to unlock. 
simply twist apart. Jackson Products, 
3265 Wight St, Detroit, 7, Mich. 


Industrial Thermometer 


COMPANY IS INTRODUCING a one-piece 
industrial thermometer case, which is 
shallower, making it possible to see the 
mercury column through a wider angle 
of vision. The chromium-plated bezel 
fits snugly into the grooved case in 
such a way as to hold the thick glass 
front securely against four wavy ten- 
sion springs. This construction results 
in a dustproof, rattleproof and prac- 
tically fumeproof thermometer, accord- 
ing to the maker. New instruments will 
be equipped with easy-reading Binoc 
tubing. Taylor Instrument Companies, 
Rochester, I, N. Y. 


Fiber Pipe 


OraNncesure fiber pipe is formed on 
special machines to develop a homo- 
geneous structure (not laminated) of 
fibers oriented in three planes, so that 
the structure of the pipe is uniform 
throughout. After forming and drying 
the pipe is subjected to high vacuum 
and then thoroughly impregnated w th 
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Treat your Diesels 


as though they could never be replaced— 





— lubricate with Gulf Parvis Oil 


Gulf Parvis Oil provides 
better lubrication under 
today’s peak-load and 


over-load operating conditions 
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OUR Diesels are precision-built for long dependable service under normal 

operating conditions. But long periods of peak-load and over-load opera- 
tion to meet heavy wartime demands for power have greatly multiplied the 
problem of avoiding excessive wear and shortened useful life. 

Today better lubrication care is a vital necessity to head off trouble! Now, 
more than ever, it pays to use lubricating oils that provide an extra margin 
of protection to Diesel cylinders, pistons, bearings and other currently hard- 
to-obtain parts. 

You insure this added protection when you put Gulf Parvis Oil in service 
to lubricate your Diesels. For built into this quality oil are greater stability 
and endurance—it stands up and provides a tough film of highest lubricating 
value under severe operating conditions—conditions which often cause 


excessive wear, below standard Diesel performance, and high maintenance 
expense. 


Gulf Parvis Oil is quickly available to you through 1200 warehouses located 
in 30 states from Maine to New Mexico. Write or ‘phone your nearest Gulf 
office today. 


GULF OIL CORPORATION 


GULF REFINING COMPANY 
GULF BUILDING - PITTSBURGH, PA, 
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flow of gases over your boiler’s heating 
surfaces and you increase steam output. 
it’s as simple as that with Enco Baffles 
installed in your boilers. 


Scientifically tapered gas passes and 
curved baffle surfaces put every square 
foot of heating surface to work, maintain 
efficient gas velocity, eliminate bottle- 
necks, eddy currents, dead gas pockets. 


D raft losses reduced. Less steam needed 
for cleaning, b e soot blowers work 





more effectively—and need be used less 
often with Enco Baffles. 


Applicable to any design of water-tube 
boiler, fired with any type of fuel. Every 
installation individually designed on the 
basis of 25 years’ experience in this 
highly specialized branch of engineering. 
Installed by skilled mechanics, using se- 
lected materials. 


Write for BULLETIN BW40 


Gives important data on modern baffle construction 


THE ENGINEER COMPANY 


75 WEST STREET 


nco Streamline Battles 


NEW YORK 6, N. Y. 


PRODUCED EXCLUSIVELY BY THE ENGINEER COMPANY 


















coal tar pitch. Finished pipe, dy 
weight. is 25% fiber and 75% pit h. 
The chemical properties are similar to 
coal tar pitch and it is said to be -e. 
sistant to most dilute inorganic ais, 
alkalies, and salts as found in indus. 
trial wastes, cinder fill and corrosive 
soil conditions. The Fibre Conduit Co, 
292 Madison Ave, New York, N. Y. 


Blower 


Housineé of this blower is made of one 
piece high impact plastic, capable of 
withstanding 110 C. The turbo type 
wheel is 3 in. in diameter where zinc 
plated, %4 or ;°, in. shaft bore. L-R 
Mfg Co, Blower Division, Torrington, 
Conn. 





Strain Connector 


CABLE STRAIN CONNECTOR meets tlie 
need for this type of equipment where 
multiple cables are being substituted 
for copper tubing or rolled sections in 
an effort to conserve copper. Illustra- 





tion shows type SUD strain connector 
to take two 1,000,000 CM cables in 
parallel. Fittings are available for 
multiples of two or four cables in all 
cable sizes up to 1,000,000 CM. Delta 
Star Electric Co, Chicago, Ill. 


Small Capacity 
Oil Reclaimer 


SMALL-cAPACITY lubricating oil re 
claimer can handle, in addition to re 
claiming lubricating oils of the motor 
fleet, a limited quantity of waste lubri- 
cating oils drained from equipment it 
the plant. With a capacity for purify: 
ing eight gallons of dirty oil in 7! t 
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Let this be your contribution to Victory: 
Make your heating equipment serve longer 
by good care ... Conserve fuel by promptly 
replacing worn-out or inoperative parts. 






7-Point 
Check-up for 
UNIT HEATERS 


Don’t wait until something goes wrong. Preventive 
maintenance pays big dividends in the operation of 
Unit Heaters, especially today when damaged parts are 
difficult to replace and every breakdown imperils the 
success of the war production effort. 


Here is a seven-point maintenance check-up designed 
to help you get best results from your Unit Heaters... 


(1) Blow dust and dirt from heating coil, preferably 
with air hose. 

(2) Make sure that fan and casing are free of dirt 
or grease. 

(3) Lubricate motor regularly according to manufac- 
turer’s recommendations, using best quality 
lubricants. Keep motor clean. 

(4) Tighten motor and support bolts. 

(5) Adjust discharge deflectors for best heating results. 


(6) Check wiring and electrical connection to ther- 
mostatic control, making sure thermostat is clean. 


(7) Check the operation of float and thermostatic 
drip trap, clean thoroughly, replace any parts that 
are inoperative—float, seat or thermostatic air vent. 


Your nearest Webster Representative will help you to 
eliminate waterlogging or air binding of Unit Heaters. 
Often a Webster Float and Thermostatic Drip Trap 
is all you need to secure vastly improved heating results. 
WARREN WEBSTER & COMPANY, Camden, New Jersey 
Pioneers of the Vacuum System of Steam Heating: : Established 1888 


Representatives in principal cities :: Darling Brothers, Limited, Montreal, Canada 
National Distributors for Webster-Nesbitt Unit Heaters 















Steam Heating 
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Webster Float and Thermostatic Drip 
Traps are made for the pressure and 
capacity conditions encountered with 
all Unit Heaters. Continuous draining 
and remarkable overload capacity are 
assured by the float-controlled outward 
opening valve. The full-sized thermostatic 
bypass insures continuous discharge of 
all air and non-condensible gases. 












































BRONZE BEARING BARS 


AND TWO CAPABLE SUBSTITUTES 


Magnolia Isotropic Bronze Bars are die-cast by an exclusive 





crystal control method which produces a more homogeneous | 
structure than that of ordinary bronze bearing bars. Bearing sur- | 
faces are uniform and free of blow holes, cracks and spongy ma- | 
| 

} 


— 
oll ei 


» | terial. Magnolia Bronze wears longer than any sand cast bronze. 

For those who cannot obtain priorities high enough for bronze, 
two capable substitutes have been developed: Defender, a | 
tough, malleable and easily machined babbitt, and Commando, | 
| | a bearing iron with manganese, copper and graphite evenly 
dispersed throughout the grain structure. 








PHYSICAL CHARACTERISTICS 


ULTIMATE YIELD 
BEARING STRENGTH POINT 3 he) fey Sale), | BRINELL 
METAL per sq. in lb. per sq. in in 2 in. HARDNESS 


BRONZE 


DEFENDER 


COMMANDO 





» MAGNOLIA BRONZES are available in over 
© 700 stock sizes, which include both cored 
sand solid bars. Stock length is 13”; outside 
. diameters range from 1” to 9”. Thin walled 
‘bars and simple shoulder or flanged bush- 
‘ ings roughed to dimensions are also avail- 
| able. 





DEFENDER BARS are recommended for | 
high speed, light loads, where it is desired 
; to machine a bushing rather than pour bab- | 

bitt. Not recommended for very thin sections. 
_ Solid and cored bars are available in sizes | 
; from 1” to 5” outside diameter. 





+;COMMANDO BARS are recommended for 
“extra heavy pressures and shock loads, also 
excellent for high speeds in conjunction with 
hardened shafts. Stock bars, both solid and 
, cored, are available in rough sizes only from 
- to 6” outside diameter. 













at 


NEW LEAFLET 


Write for copy of descriptive leaflet 
eas on Magnolia Bearing Bronze. Includes 
aS table of over 700 stock sizes available. 





rr 
' 
| 
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MAGNOLIA METAL CO. + ELIZABETH. N. J. 











90 minutes, this model will handle 
2500 gallons of waste lubricating oil 
per year when operated once per day. 
The machine has 2-stage filter press, 
is semi-automatic, operating under 
thermostatic control, and utilizes com- 
mon refinery earths. Youngstown Miller 


Co, Sandusky, Ohio. 


Dry-Type Transformers 


Dry-TYPE NATURAL-DRAFT transformers 
for industrial use on 600 volts and 
below. New transformer has a_ two- 
legged core with high-voltage and low- 
voltage coil on each leg. The core is 
clamped at its top and bottom with the 
bottom clamps also serving as mount- 
ing feet. Coils are exposed for maxi- 
mum cooling with a large portion of 
their copper outside the core. Use of 
two small coils instead of one large 
one has permitted them to be designed 
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OVERSEAS ATTACK 
demands powerhouse sup- 
port. To keep STEAM 
engines in continuous heavy 
duty operation use... 


... SINCLAIR STEAM 
i CYLINDER and VALVE 
OILS. These oils meet any 
y combination of speeds, pres- 
sures, temperatures and 
moisture conditions. They 
offer safe lubrication in peak 
i load and emergency overload 


operation. 


Write for ‘*The Service Factor’’—a free 
publication devoted to the solution of 
lubricating problems. 


FOR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY (INC.), 630 FIFTH AVENUE, ‘NEW YORK CITY 


POWER e August, 1943 195 








STRAINER 


e Cadmium Plated Inside and Out 


e High-Grade Woven Monel Wire 
Screen 

e Readily Removed Steel Blow- 
Off Bushing 


eSereen and Bushing Come Out 
Together—Go Back Together, 
Automatically Aligning 


e For Steam Lines or Water, Oil 
and Other Fluids 

e Reasonably Priced 

e 6 Sizes from 2" to 2” for Pres- 
sures up to 600 Ibs 


e Many Thousands in Service 


¢ Sold by Over 100 Mill Supply 
Houses 


See Your Supply House or 
Send for Bulletin S-200 


YARNALL-WARING COMPANY 
100 Mermaid Ave. PHILADELPHIA 18, PA. 











with more turns of smaller wire for the 
same copper loss, resulting in lower 
exciting current and lower inrush cur- 
rents when the primary of the trans- 
former is energized. General Electric 
Co, Schenectady, N.Y. 


Test Pliers 


TRANSPARENT PLASTIC HANDLES and 
jaws of a new insulated fuse puller 
house a test circuit which can be used 
to detect blown fuses or presence of 
voltage (up to 250) in outlets or along 


circuits. A 10-watt carbon lamp in one | 


handle gives indications that can be 
seen in any direction. Star Fuse Co, 
235 Canal St, New York, N. Y. 


Photoelectric Relay 


GENERAL-PURPOSE photoelectric relay 


for outdoor use is designated as Type | 


CR7505-K108, and it is for applications 
requiring rapid and accurate counting, 
controlling, sorting, or limiting opera- 





tions. Relay can be mounted in any 
position and can be adjusted under 
actual operating conditions without re- 
moving the cover. General Electric Co, 
Schenectady, N. Y. 
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head of the Purdue School of Mechani- 
cal Engineering, died June 27, at the 
age of 71. Both men had been identified 
with the development of Purdue to a 
large university. 


Carl King general superintendent of the 
Wickwire-Spencer Steel Co, died at 
Palmer. Mass., at the age of 63, June 26. 





Depending upon vis- 
cosity and other condi- 
tions, the De Laval- 
IMO Oil Pump can 
either be coupled di- 
rectly to the shaft of } 
a steam turbine or i z 
through o speed re- 
ducing gear, os here 
shown, This unit is de- 
signed for continvous 
service, the turbine 
having its own “lube” oil pump, oil cooler, filter, 
and rate-of-flow indicator, and being protected 
by a mechanical governor and a pressure re- 
lease valve. The main pump has only 3 moving 
parts, and no valves, geors or cams. It is per- 
fectly balanced, both hydraulically and rota- 
tionally and the discharge is free from pulsation. 
“Ask for Publication 1-109. 


/MO PumP DIVISION 


of the De Laval Steam Turbine Company 
Trenton, New Jersey 
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HERCULES 
FLOATS 


GUARANTEED 
TO STAND UP! 


Every Hercules Float carries our guaran- 
tee to stand up under 350 lbs. working 
Pressure and 500 degrees temperature. 
Fabricated of seamless copper under our 
special spinning process. Hercules Floats 
are uniform in thickness and high in 
mechanical strength. 

You can depend on Hercules for floats— 
in standard shapes up to 10 in. and in 
Special types to your specifications—to 
give long, dependable, economical 
service. 


Insure care-free maintenance of water 


level in your heaters, tanks, reservoirs 
and other equipment by specifying 
““HERCULES.,”’ 


ypeelem 77-1.) 411, i 2 
SPRINGFIELD, MASS. 
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Without batteries...war machines are useless! 





1,.Bomber 2. Destroyer 3. Submarine 4. Landing Barges 


8. Tanks 9. Jeep 


Modern mechanized warfare demands a 
dependable source of electric power, which, under 
most conditions, only a storage battery can supply. 
Our mightiest weapons would lie useless, idle, dead, 
without such a source of power. 


On every fighting front, on land, at sea, and in the 
air, Exide Batteries are filling this important role. 
Exide Batteries are used in over 100 applications by 


5. Troop Transport Trucks 


Wa! 


A ite] 


14 


6. Supply Trucks 7, Selfepropelled 155 mm. Gun 


10. ““Walkie-talkie” Communications 


our armed forces. Significant of our part in the war 
effort are the Army-Navy “E” pennants, with two 
stars, that fly over our plants in Philadelphia. 


BATTERIES 
FOR CRANKING 
DIESEL ENGINES 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia + Exide Batteries of Canada, Limited, Toronto 
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2540 S. Washtenaw Ave. 





| MEMO: 


Get in touch 
with Davis 
on 


Automatic 
Valve Specialties 





ee 








MEN IN INDUSTRY: If you have problems in Pres- 
sure, or Flow control of steam, air, gas or liquids, you 


may save time and money by contacting Davis. 


Davis offers what is believed to be the broadest 
line of automatic valve specialties in existence, pro- 
viding an answer to almost every conceivable require- 


ment, 


Do you have Davis literature on file? We'll be 


glad to send it. 


PRESSURE REGULATORS . . . BALANCED VALVES .. . 
BACK PRESSURE VALVES . . . FLOAT VALVES . . . PUMP 
GOVERNORS . . . CUSHIONED CHECK VALVES . 
DAMPER REGULATOR . . . STEAM TRAP . . . MOTOR 
OPERATED VALVES ... CONDENSATE TRAP . . . RELIEF 
VALVES .. . LOW WATER FUEL CUT OUT UNIT... 
EXHAUST RELIEF VALVES . . . BUTTERFLY 
VALVE . . . LIQUID LEVEL CONTROLLERS 
. . « STRAINERS . . . STOP AND CHECK 
VALVES . . . TURBINE BLEEDER NON RE- 
TURN VALVES . . . COMBINED PRESSURE 
AND VACUUM RELIEF VALVE. 


DAVIS REGULATOR CO. 
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Chicago, Illinois 
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Mr King had served on several comr it. 
tees at the American Petroleum In ti. 
tute, was a member of the techni:al 
committee of the Wire Rope Associa. 
tion, and director of the Iron & Stvel 
Institute of London. 


Word has been received here of the 
death in England on June 19 of William 
E Sykes, authority on gears and inv: n. 
tor of the Sykes continuous tooth her. 
ringbone gear and the Sykes gear gen- 
erating machine. Mr Sykes was forme:ly 
associated with the Farrel-Birmingham 
Co at its Buffalo, N. Y., plant, but for 
the past six years had been in England 
operating his own plant, W E Sykes, 
Ltd. Mr Sykes was born and trained in 
England, receiving his technical educa- 
tion at Leeds University. He joined the 
Farrel-Birmingham Co in 1923. 


R H Allen, formerly a designing engi- 
neer specializing in pumping equipment 
and marine engines at the Fore River 
shipyard in Quincy, Mass., and Worth- 
ington Steam Pump Co at Cambridge, 
Mass., died at Quincy at the age of 90 
on June 20. He retired sixteen years 
ago. 


L G Calder, 73, president of the Bird- 
Archer Co, Ltd, and director of the 
Bird-Archer Co of New York City, died 
suddenly in Montreal, Canada, on June 
14. Mr Calder was born in Columbia, 
Tenn., and received his early education 
in the United States. In 1929 he went 
to Montreal, Canada, where he became 
vice-president and general manager of 
the Bird-Archer Co, Ltd, and a director 
of the Bird-Archer Co of New York. In 
1932 he became president and managing 
director of the Montreal company, hold- 
ing this position until his death. 


Phineas W Sprague, 82, president of 
the C H Sprague & Son Co, and co- 
founder with Samuel Dixon of the New 
River Co, died at Portland, Me., June 26. 


Fred Vogel, 76, retired stationary engi- 
neer, died June 29 at his home in Syra- 
cuse, N. Y. Mr Vogel was born in 
Switzerland. 


R H Chadwick, assistant to the manager 
in charge of engineering at the Fort 
Wayne works of the General Electric 
Co, died May 29, at the age of 51. He 
joined the General Electric organiza- 
tion in July, 1912, and was made assist- 
ant to the manager in charge of engi- 
neering in April, 1941. 


John Meyer, secretary of Sauerman 
Bros, Inc, died in Chicago May 14, at 
the age of 46. Mr Meyer was born in 
Chicago and was engaged in railroad 
construction and engineering work in 
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EXTER CUTTERS 


AVAILABLE FOR ANY DEXTER VALVE RESEATING 
EQUIPMENT NOW IN USE 

















.-. will completely cover any seat variations 
eee cut any seat material 


The Leavitt Machine Company announces new-type 
cutters and cutter inserts, all of which are available for 
any Dexter Valve Reseating Equipment now in use .. . 
all of which have passed tests under every type of con- 
dition. 
Summed up, here are three important things to remem- 
ber about this new Dexter Equipment: 
(1) The adjustable cutters will adequately cover 
completely a// seat variations. 
(2) The interchangeable cutter inserts will handle 
any seat angles. 
(3) The Tantalum Carbide Tipped inserts will cut 
any seat material. 





/ 


DEATER 


The cutters are furnished in combinations... one 
combination for all flat seats; other combinations for 
45°, 55°, and 75° angle seats. Cutters for reseating seats 
in 2” valves and larger are of the adjustable type 
provided with interchangeable inserts for the different 
size valves and angles encountered. Cutters for seats in 
smaller than 2” valves are covered by our multiple 
type suitable for reseating the seats of more than one 
type or size of valve. 

For further information about Dexter Valve Reseating 
Equipment or the new Dexter Cutters write: 


LEAVITT MACHINE COMPANY, Orange, Mass. 





Valve Reseating Equipment 
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SMOOTH-ON 
REPAIR 
RECORDS 


FOLLOW 
THIS SERIES 
OF SMOOTH-ON SAVINGS 





When SMOOTH-ON No. | is 
forced into a crack, its expan- 
sive property wedges it tightly 
between the confining surfaces, 
thereby providing a pressure- 
tight seal. Moreover, SMOOTH- 
ON becomes even stronger 
with age. 


This many-purpose iron repair 
cement has been used by plant 
engineers and maintenance 
men for almost half a century 
for sealing cracks and stopping 
leaks in apparatus. 


War-time conditions make 
SMOOTH-ON more of a plant 
necessity than ever before. Be 
sure to have a can handy, so 
you will be prepared to repair 
equipment that you can't re- 
place. 


Buy SMOOTH-ON in 
7-02., Ya-lb., or larger con- 
tainers from your supply 
house, or if mecessary 
from us. For your protec- 
tion, insist on SMOOTH- 
ON, used by engineers 


and repair men for over 
45 years. 





REPAIR HANDBOOK 
SHOWS HOW 


40 Pages, 170 diagrams, and 
simple concise instructions 
for practical repairs to plant 
equipment, pipe lines and 
structures. A necessity in 
every plant. Your copy sert 
FREE if you fill in and 
return the coupon. 





SMOOTH-ON MFG. CO., Dept. 30 
570 Communipaw Ave., Jersey City 4, N. J. 


Please send SMOOTH-ON HANDBOOK 





Do it with SMOOTH-ON 


The Iron Repair Cement of 1000 Uses 
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that city before joining the Sauerman , 


organization as production manager in 
1929. He was elected secretary of the 
company in 1942. 


Zechariah Chaffee, 84, president of 
the Builders’ Iron Foundry, Providence, 
R. L., since 1889, died at his home near 
Taunton, Mass., on July 8. He was 
born in Providence, and was a graduate 
of Brown University, where he served 
many years as a trustee and member 
of the corporation. Under his direction 
the manufacture of the venturi meter 
was brought to Providence. For ten 
years Mr Chaffee was secretary of the 
Brown & Sharpe Mfg Co, Providence. 


Dr William J Foster, electrical pio- 
neer and former assistant engineer of 
General Electric’s alternating-current 
engineering department, died at his 
home in Schenectady, July 2, after a 
brief illness. He was 82. 

Born in Argyle, N. Y., he was gradu- 
ated in 1884 from Williams College. 





In 1891 he received the degree of | 


from Cornell 
versity, and became associated with the 
General Electric Co. at its Lynn works. 

From 1893 until his retirement in 
1929, Dr Foster took an active part in 
the design of every important alter- 
nating-current machine built by the 
General Electric Company. For many 
years, he was responsible for the elec- 
trical design of all synchronous ma- 
chines, and in this way he was a leader 
in the gradual transition from revolv- 
ing-armature, smooth-core machines to 
modern deep-slot, revolving-field ma- 
chines of greatly increased ratings. 

Dr Foster was also an outstanding 
leader in the development of turbine 
generator designs. He designed the 
5000-kw steam turbine-driven generator, 
built for the famous Curtis turbine in 
the Fisk Street Station, Chicago, 1903, 
which was the first of the modern steam 
turbine-driven units. 


master of science 


So oS i) 


Carl H Vaupel has been appointed as- 
sistant general manager of the Cooper- 
Bessemer Corp. Mr Vaupel joined 
Cooper-Bessemer early in 1941 and has 
been devoting the major portion of his 
time to various managerial duties at the 
company’s Grove City, Pa., plant. . . . 
D D Wile has joined the engineering 
staff of the Carrier Corp. Mr Wile was 
formerly associated with the Detroit 
Lubricator Co and the refrigeration di- 
vision of the Savage Arms Co and the 
Kellogg division of the American Brake 
Shoe and Foundry Co. 


T M Cunningham has been designated 
general manager of construction and 


Uni- | 
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PURIFICATION 


of all types of Industrial oils 
is guaranteed by 


HONAN-CRANE 
“CONTINUOUS” 
OIL PURIFIERS 


Honan-Crane ‘‘Continuous” Oil 
Purifiers are now operating in every 
field where oil is being used. We 
can give you complete information 
as to the technique of application 
and the results accomplished by 
the purification of any kind of 
Industrial Oil. 


COMPLETE LIBRARY ON OIL 
PURIFICATION — The following 
material can be obtained by writ- 
ing on your company letterhead: 


BULLETIN 100M—Purification of 
lubricating oil for Gas and Diesel 
engines up to 10,000 H. P. 


BULLETIN 300T—Purification of 
lubricating oil for Turbines and 
Hydro-Electric Generators. 


17 ENGINEERING BULLETINS 
with the latest information on puri- 
fication of: Hydraulic oils, Insulat- 
ing oils, Cutting oils and coolants, 
Diesel Fuel oils, Roller Backup oils, 
Compressor oils, Ice Machine oils, 
Quenching oils, Honing and Lap- 
ping oils, Switch oils, Power Trans- 
mission oils, Treated Turbine oils, 
Bearing oils, Engine Test and Run 
In oils, Oil Purification Tempera- 
tures, Cranite Refill Element. 


Honan-Crane 


CORPORATION 


1200 SIXTH STREET 
LEBANON, INDIANA 
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FREE: TO WAR EMDUST RE 


To Help Increase Wartime Production, 
Cities Service Offers All Essential Industries 
A Free Industrial Heat Prover Test! 


This test helps to solve combustion problems, 
reveals how fuel can be conserved, and the 
quantity and quality of the product increased. 


Today, a vast majority of our industrial plants still 
are without any means of maintaining accurate com- 
bustion control. 


It is to these plants that Cities Service Oil Companies 
now offer, without charge or obligation, a complete 
combustion control test with the unique, new Cities 
Service Industrial Heat Prover. This service is avail- 
able on request in most of the important industrial 
cities East of the Rocky Mountains. 


The Cities Service Industrial Heat Prover has been 
thoroughly tested on practically every type of com- 
bustion equipment in this country and with every kind 
of fuel. 


It has been adopted by users of steam power plants, 
open hearth furnaces, cement kilns, heat-treating 





THE CITIES SERVICE INDUSTRIAL HEAT PROVER—a 
new, accurate combustion analysis instrument—devel- 
Oped by the Cities Service Research Division to enable 
those engaged in the oxygen control of furnace atmos- 
Pheres to achieve greater combustion efficiency at less cost. 
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apparatus, crucible furnaces and internal combustion 
engines. 


Accurate combustion analysis made as a result of 
the Cities Service Industrial Heat Prover tests have 
resulted in considerable savings in fuel costs, have 
reduced repairs and replacements on furnace linings, 
crucibles and refractories due to flame corrosion .. . 
and have led to increased production of better and 
more uniform products. 


Wire or phone your nearest Cities Service office or 
mail the coupon today -for a Cities Service Industrial 
Heat Prover test in your plant. 


A member of the Cities Service engineering staff will 
then visit your plant at your convenience and make 
a Heat Prover analysis of your combustion processes. 
This engineer has been carefully trained for the 
purpose, and has at his command extensive informa- 
tion gathered by the Cities Service Research Division 
from power, metallurgical and chemical fields. 


eee pik en ee ee oe Pe! | 
| CITIES SERVICE OIL COMPANY 
| Room 1677 | 
| Sixty Wall Tower, New York 5, N. Y. | 
| | 
| Please arrange a Cities Service Industrial Heat | 
| Prover test for my plant. I understand there is_ | 
| no charge or obligation for this service. 
7 ees | 
| Title 1 
Company ie | 
| Address | 
cee cee es an ee 0 ee sn ee el et ee tw a em ee ee ee 


Orit 1S AMMUNITION—USE IT WISELY! 


«CITIES SERVICE OIL COMPANY 


NEW YORK CHICAGO 








™ tHE ) sourTH 


FE = "ARKANSAS FUELOIL COMPANY 


SHREVEPORT, LA 
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Spanx 
GET MORE POWER! 





PEEEEEEECECEL ELE 





That is what you can do with the 
TAYLOR BOILER WATER COM. 
PARATOR! 

In two minutes, it gives you an 
accurate check on the pH or phos- 
phate content of your boiler water 

helps you to prevent scale in 
your boiler enables you to 
save fuel, yet attain maximum power. 

Equipped with a High (5-100 ppm) 
or a Low (0-25 ppm) Phosphate 
Comparator, and with Cresol Red 
(pH 7.2-8.8) Phthalein Red (pH 
8.6-10.2) and Acyl Red pH 10.0- 
11.6) color slides—the Comparator is 
very easy to use. Simply add reagent 
to sample and move slide until a 
color match is obtained. Then read 
the content from the values en- 
graved on the slide. Like all Taylor 
equipment, the color standards carry 
an UNLIMITED GUARANTEE 
AGAINST FADING. 

Slide and base are molded from 
durable plastic. The price of $50.00 
f.o.b. Baltimore. for the complete 
outfit makes it a low-cost and indis- 
pensable instrument. The elimina- 
tion of only one descaling job will 
pay for it many times over! 








i wa Tavign « Cour ane » 
i pee Pet tome " 
#46 Temes "O. as 









Write for this FREE booklet TODAY —or 
ask your dealer about it. Packed with facts 
and potent information, it has stirred 
power men all over the country into en 
thusiastic comment. Don't miss it! 


W. A. TAYLOR “3° 


YORK & RODGERS FORGE RDS. + BALTO.-4, MD 
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service of Carrier Corp, and G D Har- 
bin has been designated regional con- 
struction manager of the company’s 
central region. . . . John L York has 
been appointed advertising manager of 
Clark Bros Co, Olean, N. Y. 


To head the busy marine division of its 
steam turbine department, the Allis- 
Chalmers Mfg Co has named W A 
Yost, Jr, as manager. Mr Yost was for- 
merly with the Elliott Co of Jeannette, 
Pa. David MacGregor has been 
appointed chief engineer of the Edward 
Valve & Mfg Co, Ine, with which com- 
pany he has been associated in various 
engineering capacities since 1935. ... 
Edmund McCarthy has been added to 
the technical staff of the Coal Bureau of 





the Upper Monongahela Valley Associ- | 


ation. Mr McCarthy is a graduate me- 
chanical engineer, a licensed profes- 
sional engineer, and a member of the 
(American Society of Mechanical Engi- 
neers. He has had a background of 
twenty-three years’ experience in the 
fuel engineering field, both in bitu- 
minous and anthracite coals. 


Thomas Ingledew was re-elected presi- 
dent of the Institute of Electrical Engi- 


neers, Vancouver section, at that organ- 


ization’s thirty-second annual meeting | 


held recently. Mr 


engineer of the 


chief 
sritish Columbia Elec- 
tric Railway Co... . James G Gammel, 


Ingledew is 


formerly industrial brush representative 
of the Osborn Manufacturing Co, has 
been promoted to technical assistant in 
brush engineering business at the Os- 
born home office and factory. ... Ralph 
A Smith, chief engineer of the Holyoke, 
Mass., Water Power Co since 1926, has 
been appointed superintendent of pro- 
duction for the Rockland, N. Y., Light 
& Power Co. His headquarters will be 
at Middletown, N. Y. 


H J Barnsley, vice-president of Jenkins 
Bros, has been elected to the govern- 
ing board of Jenkins Bros, Ltd, of 
Montreal, Canada. Mr Barnsley came 
to Jenkins Bros. 25 years ago from the 
Crane Co, where he was chief drafting 
engineer. George Johnstone, Jr, 
formerly assistant foundry superintend- 
ent at the Grove City plant of the 
Cooper-Bessemer Corp, has been prto- 
moted to the position of foundry super- 
intendent. .. . George W Martin, super- 
United States 
and Improvement Co, has re- 
Mr Martin, as 
Stevens Institute of Tech- 


was chairman of the Research 


vision engineer for the 
Realty 
signed as of Mav 31. 
alumnus of 
nology 
Committee, \lanagement Division, Real 
Estate Board of New York, and is a 
the Society of 


member ot American 

















FAVORITE 
Reuenrsille 
RATCHET 
WRENCH 









WRENCH 


with ALL 
THESE FEATURES . . 


@ Each head fits two different 
sizes of nuts 


@ Positive, instantly reversible 
ratchet action 

@ Can be used over long studs 

@ Does not chew nuts 

@ Operates in narrow spaces 

® Tightens nuts quicker 

@ Cannot slip off nuts . 

Three sizes of handles . . . each 

handle takes five different heads 
. each head fits two different 

size nuts. Write for circular and 


prices. Carried by leading mill 
supply houses. 


| PROMPT SHIPMENT 


assured by large manufacturing 

facilities. Made by the makers 

of PALMETTO and other self- 
lubricating packing. 


GREENE, TWEED & CO. 


Bronx Blvd. at 238 St... New-York 66, N. Ys 
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What Are 
Darcova Pumcups? 


ONE or a THOUSAND! 
you SAVE *100 


* 
Per Pump—Per Year How Much Can | 
| peaaageomnae of the number of reciprocating pumps s ee 4 Save with Darcova? 


you operate—one or a thousand—Darcova Pumcups te 


will start paying dividends the first day! They pay off 
quickly in—Longer Packing Life—Lower Power Costs— What Do Tests Show 
about Darcova 


Fewer Shutdowns—Longer Liner Life—Greater Pump Eff- 
ciency. Your pumps, new or old, regardless of present pack- a 5 
ing, will operate with more efficiency, once this money- Efficiency : 
* 
Why Are 


saving installation is made. 
Darcovas Best? 
















AN IMPORTANT FORWARD STEP 
IN PUMPING EFFICIENCY 

















“4 WW? 
ame yA) , How Are 
; ee UZ a Darcovas Installed? 
ORDINARY PACKING pasa -— e 
From the minute ordinary When Darcova Pumcups are io- Can Darcova 
ag eat cage mee th Solve My 


and with each stroke of the Principle, the fluid pressure Pumping Problems? 
piston there is additional PT€SSES the side wall aces 
clearance. between packing *S#inst the liner. This means * 


: : . that, regardless of wear, there is 
and liner. This means s/ip- tie: ; What about 
pege~snd sippage meane mini hoe id nae - 
loss of efficiency. In other § ys Textures and Sizes? 
words, with each stroke, the ragnee pega ns ieee 2 : | 
4 , in pumping efficiency. Note op sedt 
pump efficiency drops, until it af ; Vino Ne 


how upon change of stroke ay 
becomes so low that it is the pressure is released from Who Makes ‘ 6 
Darcova Pumcups? 


necessary to repack the the inside of the Pumcup so 
pump. It is important to note that on the return stroke the 


that the friction load is the _Inad is less. This means fewer = 
same on both load and re- pump shutdowns and many ° 
turn strokes. hours of longer service. Write today for com- 


plete information that 
will help you get the 
most for your pump- 


ing dollar. 


DARLING VALVE & MANUFACTURING CO. 


WILLIAMSPORT, PA. 












MAIL DARLING VALVE & MANUFACTURING CO., Williamsport, Pa., Dept. E 
Gentlemen: Without obligation, will you please send me complete informa- 


THIS tion on Darcova Pumcups. 











Name Title 

COUPON Company 
City State 
No. of pumps we operate Make 





Type Materials pumped 
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lit: Problem of the 
Excessive 


‘Blo w-downs 


From ILLCO’s Case Book 
of Boiler Feed - Water 
Treatment... 





A MACHINE TOOL PLANT requiring 75,000 
gallons of make-up water per day was 
having trouble with its boilers. The 
plant’s raw water supply contained 631 
parts per million of dissolved solids, of 
which 580 p.p.m. were scale forming. 


SEVERAL TYPES OF TREATMENT had been 
tried but without success, as scale was 
still forming in the boilers. This necessi- 
tated frequent “blow-downs”—extra 
cost for steam—increased maintenance 
costs for periodic cleaning. It was agreed 
that the water should be treated ezter- 
nally, so as to remove all the detrimental 
solids before they got into the boilers. 


TO REDUCE DISSOLVED SOLID content by 
as much as 80%, and to maintain the 


correct sulphate-alkalinity ratio, ILuco - 


engineers recommended a combination- 
regeneration reactor unit. This consisted 
of two tanks (54” diameter, 72” high) 
containing ion-exchange material to be re- 
generated simultaneously with salt and acid. 


ABSENCE OF SCALE in the boilers was one 
result of the combination-regeneration 
equipment. (This salt-and-acid process, 
pioneered by I.ico, has demonstrated 
its excellence for over five years in lead- 
ing industrial plants.) 


OTHER ADVANTAGES: “Blow-downs” were 
reduced to insurance company’s mini- 
mum. By thus preventing its boilers 
from becoming “mud-and-sludge”’ con- 
tainers, the plant effected a considerable 
saving in fuel. Supervision is required 
only for periodic regeneration. And on 
comparative cost of chemicals alone, the 
equipment will pay for itself inside of 
four years. 


WITHOUT OBLIGATION we'll gladly make 
a similar survey of your boiler feed- 
water problem, suggest recommenda- 
tions, describe our equipment in detail. 
Also engineered and manufactured by 
ILico are De-ionizing Units, Softeners, 
Filters, Aerator, Chemical Processing 
Equipment, etc. Write for literature. 


ee la 
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ILLINOIS WATER TREATMENT CO. 
853 Cedar Street, Rockford, Illinois 
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Mechanical Engineers. a life member of 
of the American Society of Heating & 
Ventilating Engineers, and a_ past 
president of the National District Heat- 
ing Association. 


E J Snetsinger has been appointed 
general manager of Magnetrol, Inc, a 
newly organized division of the Fred 
H Schaub Engineering Co. The new 
division will assume complete control of 
the manufacture and sale of Magnetrol 
control units. 


Two new departments were formed in 
a wartime streamlining of the operating 
organization of Union Electric Co of 
Missouri. George K Miltenberger was 
named superintendent 
and distribution. 
advanced to chief engineer, George P 
Gamble will become superintendent of 
production in direct charge, under Mr 
Miltenberger’s supervision, of the five 
plants in the St Louis 
area, and the two hydro-electric plants 
in Missouri and Iowa. E H Tenney, — 
chief engineer of steam power plants~ 
and Albion Davis, chief hydraulic en- 
gineer, will continue to function in 
those capacities. 
was formerly superintendent of distri- 
‘bution, now becomes superintendent of 


of production 
Stanley Stokes was 


steam power 





Chris H Kraft, who | 


distribution and transmission, Eugene | 


L Hough was advanced to chief design 
engineer, H E Kleffel, superintendent 
of construction, will work directly un- 
der Mr Stokes, and the drafting divi- 
sion, headed by Carl Rulfs. has been 


transferred to Mr Stokes’ new depart- | 


ment of engineering and construction. 
The-drafting division formerly was part 
of the steam engineering department. 


Cochrane Corp announces the appoint- 
ment of Metrol Co as flow meter repre- 
sentative for the Detroit territory. The 
company is located at 2970 West Grand 
Boulevard, Detroit, and will also handle 
Hays combustion control and _ instru- 
ments, Reliance gage columns and Wil- 
son tube cleaners. . . . - Announcement 
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SCRAPER TREAD OF 
BATES-GRATES 


OPEN STEEL FLOORING 
GIVES. FHE 


COMBINATION OF 
SAFETY AND 
CLEANLINESS 


YOU WANT IN OPEN 
STEEL FLOORING 


e) This extra cleanliness and 
=z safety come with the use of 
~~” welding technique that, for 
years, has been recognizedas the correct 
method to follow—a simple fillet weld. 

There is no burning and no over- 
flow of surplus metal around the fillet 
into which is press-welded Bates Hex 


| Bar Stock. You get top strength and 


| 
| 


| 


has been made of a Joint Fuels Con- | 


ference of the American Institute of 
Mining Engineers and the American 
Society of Mechanical Engineers to be 
held at the William Penn Hotel, Pitts- 
burgh, Pa., October 28 and 29. A gen- 
eral committee consists of T E Purcell, 


chairman, H F Hebley, L E F Wahren- 


_ burg, A W Thorsen, T J Barry, and 


| H P Greenwald... 


| 


. Alfred C. Marshall, 
president and general manager of the 


| Detroit Edison Co, was awarded the 


honorary degree of Doctor of Arts in 


| Business Administration on June 17 at 


Wayne University. 


Sylvania Electric Products, Inc, an- 





rigidity in steel flooring that permits 
the maximum passage of air and light. 












Write for the new cata- 
log “FILLET WELD 
BATES - GRATES” 
that gives complete 
details—well illus- 
trated toshow how 
advantages of 
this open steel 
flooring can be 
used in your 
plant. 


WALTER BATES COMPANY, / ING 
JOLIET, ILLINOIS 
OPEN STEEL FLOORING » STAIR TREADS 
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THEY NEED 
DEPENDABLE 
VALVES 


In every submarine, battleship, cruiser, plane and 
freighter, as*well.as in every plant manufacturing 
war products, there are valves. What would happen 
if any of these valves failed in an emergency? 

Because Fairbanks Valves proved their dependa- 
bility, efficiency and long life in pre-war work for 
more than half a century, thousands of them have 
already gone into war service. 

You can “Bank: on Fairbanks Valves.”’ They are 
quality built through and through. Nothing is 
spared in the cost of materials and labor to make 
them as perfect as possible. Every part, as well as 
the finished valve, is carefully tested. Everything 
must be right before they are permitted to leave our 
factory. 

Fairbanks Valves are made in bronze and iron, 
in types and sizes for practically every service. 

Write for catalog No. 42 and name of our nearest 
distributor. 


THE FAIRBANKS COMPANY 


393 Lafayette St., New York, N. Y. 
Boston, Mass. Pittsburgh, Pa. 


Distributors in Principal Cities 


Standard 


| Fairbanks PYM allarkll)(s Valves 
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PERMUTIT 





SAVE 
UEL 


with this simple 
instrument 








Just glance at the needle on the 
Ranarex scale. That tells you the 
CO, in flue gases. Then you can 
adjust combustion until the per- 
centage of CO, is at the point 
that gives you the most power 
from the fuel you burn. Ranarex 
is tough—has no fragile parts to 
get out of order. Yet it gives in- 
stant readings, accurate within 
3/10 of 1% CO,. It operates on 
ordinary lighting circuit, requires 
no skilled operator. 

Write for free booklet: The 
Permutit Company, Dept. A, 330 
West 42nd St., New York 18,N.Y. 
In Canada: Permutit Company of Can- 
ada, Ltd. Montreal... Winnipeg... 
foronto .. . Calgary. 


*Trademark Reg. U.S. Pat. Off 









RANAREX 


cuts heat loss 
up-the-stack 
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nounces the formation of an interna- 
tional division with Walter A Coogan 
as director. As part of its expanded 
activities the international division will 
include the operations formerly carried 
on by the foreign sales department. .. . 
Purchase of Quimby Pump Co, with 
plants at Newark and New Brunswick, 
N. J., by H K Porter Co, Pittsburgh, 
Pa., has been announced by T M Evans, 
president of the Pittsburgh firm. The 
Quimby plants will be operated as a 
division of the H K Porter Co. 


Babbitt Industrial Specialties Co, of 
New York, and New Bedford, has taken 
over through merger, the development, 
manufacture and sale of the industrial 
sealing compounds formerly made by 
Namco, Inc, of Nutley, N. J. ... The 
Clark Brothers Co of Olean, N. Y., has 
completed a $4,000,000 contract for 
small diesel electric generating units 
used to replace war-damaged power 
facilities in small Russian plants behind 
the lines. The U S government has 
awarded the Clark concern a $3,000,000 


contract for similar engines. 


The General Electric Co announces: 
J C Mahoney, superintendent of the 
turbine and marine installations section 
of the service engineering division since 
1922 retired June 1. He is succeeded by 
T W Howard. E D Dickinson, design- 
ing engineer of the turbine engineering 
division at the Lynn River Works, has 
retired after 43 years of service with 
the company. At the time of his re- 
tirement Mr Dickinson was the oldest 
turbine engineer in the General Elec- 
tric Co both in age and service, and 
had a longer service record in turbine 
engineering than any other engineer in 
active service in the world today. 


The control of the Nicholson Co, Inc, 
has been purchased by Wininger & 
Selby, Inc. . . . In the June issue of 
Power, page 202, an item stated that 
Mr Keith Powilson had been appointed 
as president and controller of the Arm- 
strong Cork Co. This is an error. H 
W Prentis, Jr, is president of the Arm- 
strong Cork Co; Mr Powlinson has 
been elected vice-president and con- 
troller. 


George M Diebold was re-elected pres- 
ident of the Keystone Association 16, 
National Association of Power Engi- 
neers. Other officers are: Thomas Me- 
Kee, vice-president; Lehnard W Thiels, 
corresponding sercretary; Frank W 
Savage, recording secretary; William L 
Buchs, financial secretary; Herbert J 
Thielke, treasurer; Julius Habish, 
conductor, and Angel L Doldan, door- 
keeper. Preceding the election the group 








-” 
* 24% 
; 


ey: 


A Simple Way 
To Make 
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Refractory Lining 


Last Longer... 


An application of Brickseal, a 


semi-plastic, highly glazed 
monolitic coating, prevents re 


fractory linings from develop- 
ing minute cracks or fissures 
in brick joints when forced to 
undergo rapid changes in 
temperature. Once on, Brick- 
seal will not crack, peel, or 
blister and . . . fuel oil and 
combustion gases do not im- 
pair it. Brickseal also rebinds 
brick already cracked or 


loosened. 
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BRICKSEAL REFRACTORY CO. 


1029 CLINTON ST. 
HOBOKEN, N. J. 
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CONTINUE TO “GUARD THOSE VALVES”’ 


Since such tremendous tonnage must be carried to forces around the globe, it is easy 
to understand why Reading-Pratt & Cady for so long have advised you to “guard 
those valves.” Ships are a maze of valves. * Strides toward victory should not en- 
courage the thought that the transport of matériel for fighting Americans be put in 
jeopardy—so that we at home might have more. Now is the time to put into war 
every ounce of drive we can muster. Continue to guard your valves. 


READING-PRATTA CADy 





MANUFACTURERS OF 
READING CAST STEEL VALVES AND FITTINGS * PRATT & CADY BRASS AND IRON VALVES 


D'ESTE VALVE AND ENGINEERING SPECIALTIES 





A DIVISION OF =¥.7 AMERICAN CHAIN & CABLE COMPANY, Inc., BRIDGEPORT, CONNECTICUT 
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constantly 


under pressure TO a : ‘LP 
BEAT THE AXIS! 


ARMY, NAVY, MARITIME COMMISSION 


cre major “claimants” for Lonergan produc- 
tion these days. We're building "Valves for 
Victory", and Gauges, too—the finest we've 
ever built—and in ever-increasing volume. 
Wherever safety valves, relief valves, and 
pressure gouges ore needed to help the wor 
effort, we're ready to serve and do our part. 


Call on us. LONERGAN is prepared to serve os your first 
line of supply for precision safety appliances. 











—SINCE 1872— 


SIGN OF PROGRESSIVE ENGINEERING! 


J. E. LONERGAN COMPANY + 215 Race St., Philadelphia, Pa. 









© SAFETY & RELIEF VALVES - PRESSURE & VACUUM GAUGES + SPECIALTIES 








FRICK STEAM ENGINE, BUILT 1856 
NOW IN THE FORD MUSEUM 
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To be within ten years of its One Hundredth Anniversary is 
a distinction enjoyed by very few companies in America. 


Frick Company was established in 1853 for the building of 
steam engines. The success of these led to the construction, in 
1882, of the first Frick Refrigerating machine. 


Today, Frick cooling systems are put into war service as fast 
as they can be made. Tomorrow, you can get the advantages 
of up-to-date Frick Refrigerating, Ice-making, and Air Condi- 
tioning Equipment, backed by more than 90 years’ experience. 


FRICK COMPANY, WAYNESBORO, PENNA., U. S. A. 


Refrigeration 
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named Mr Diebold general chairma. 
for the association’s national conver - 
tion to be held September 1 to 3 in the 
Hotel Statler, Buffalo. 


The Fourth Annual Water Conference 
of the Engineers’ Society of Wester) 
Pennsylvania, will be held in the Wil 
liam Penn Hotel, November 1 and 2 
1943. 


The Cleveland Diesel Engine Divisio: 
of General Motors Corp has opened : 
Pacific Coast service office in the Sutter 
Bldg. 111 Sutter St, San Francisco 
Calif. The office is in charge of Charles 


C. Cheevers. 


The mechanical underfeed coal stoker 
industry's second annual war confer- 
ence and the 24th annual meeting of 
the Stoker Manufacturers’ Association 
proved to be the most successful gather- 
ing in the history of the industry, 
according to a release from the associa- 
tion. The association approved recom- 
mendations by the Engineering & 
Research Committee (1) to establish 
minimum firebox dimensions for stoker- 
fired boilers and furnaces from the 
small domestic sizes to commercial and 
industrial boilers having a capacity of 
1200 lb of coal per hour, stoker-fired; 
(2) to establish a uniform method of 
rating and testing stokers; (3) to affix 
SMA plates to all stokers of member 
companies meeting test requirements 
certifying the feeding rate of various 
size stokers: and (4) approval of a 
statement prepared by the committee 
based on the experiences of thousands 
of stoker installations concerning the 
dustless treatment of stoker coals with 
hygroscopic salt base solutions. John 
M McClintock. manager. stoker divi- 
sion, Hlinois Iron & Bolt Co, Chicago, 
was re-elected president for another 
year. 


For the first time in history a single 
power plant has operated at more than 
a million kilowatt capacity, Secretary 
of the Interior Harold L Ickes an- 
nounced June 21. The plant is the 
Boulder Dam installation on the Colo- 
rado River in Arizona and Nevada 
operated by the Bureau of Reclamation. 
News of the record-breaking output, 
first reached on June 11, was brought 
to the Secretary by the Bureau’s Acting 
Commissioner, Harry W Bashore. He 
explained that the previous highest in- 
stantaneous peak load occurred on Jan. 
7. 1943, when slightly more than 900,- 
000 kw were generated. 


To help increase pig iron production 
at existing plants and to expand Amer- 
ica’s output of steel, the Bureau of 
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drive of Industry 


The epic of America’s switch from the produc- 
tion of civilian goods to war matériel is now 
history. The original demands of the military 
seemed like wishful thinking—impossible of 
fulfillment. But the impossible became a real- 
ity. Today, from converted industries and from 
factories which have literally sprung up in 
cornfields a stream of planes and tanks and 
guns is reaching flood stage, eventually to en- 
gulf the enemy by its sheer preponderance. 
That the Multiple V-Belt Drive contributed 
in no small measure to the victory of the battle 
for production is also a matter of record. 
Thanks to co-operative engineering research 
and interchange of laboratory and field in- 
formation among members of the Multiple 
V-Belt Drive Association, the Dominant Drive 


MULTIPLE V-BELT DRIVE 
ASSOCIATION 


-140 SOUTH DEARBORN ST., CHICAGO 





of Peace became the Dominant Drive of War. 
With proved engineering and performance, 
and standardized sheave and belt sizes, the 
miraculous multiplication of America’s indus- 
trial output has been accomplished with speed 
and precision. And, with the return of better 
days, the Multiple V- Belt Drive will expedite 
readjustment of our industrial machine to the 
job of meeting America’s pent up demand for 
the things of peace. . 
The use of this emblem by an 
@ssociation miembery in_con- 
nection with Multiple V-Béelt 
Drives is assurance, of me- 
chanical excellence...the re- 


sult of co-operative engineer- 
ing, research and experience. 
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The Cochrane 
Rotary Multipo 


Cocunans DRAINERS are 
famous among power plant 
operators for their <r 
discharge capacity. Wherever 
large quantities of condensate 
must be continuously temoved 
as from evaporators, | heaters, 
separators, coils or ste i 
under vacuum or ® 
pressures, Cochrane Drainers 
are specified by expérienced 
plant men. The secret lies in 
their multiport valve ednstruc- 
tion, a series of longitudinal 
parts in the rotary valve match- 
ing similar parts in the station- 
ary valve sleeve, The height of 
heseondensate*tmthe drainer 
dy thus automatic@@ 
ines the rate of G 


alve 

















Write for a 
copy of 
Publication 
2925 


La 
COCHRANE CORPOR 
3706 N. 17th St., Philadelphia 
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STEAM SPECIALTIES 




























Philadelphia Gear Works, Ine. 
\ward presented recently. 
Air Reduction Co. Maritime ‘“M”’ 


Award presented July 17, 1943. 

Armstrong Cork Co, Lancaster plant. 
White Star Award presented June 28. 

Wickwire-Spencer Steel Co. Gold 
Star Maritime “M” presented June 1], 
1943. 

Sullivan Machinery Co. Award pre- 
sented May 14. 

Sylvania Electric Products, Ine. 
White Star Award presented to Em- 
porium plant June 22. 

De Laval Steam Turbine Co. 
Star Award presented recently. 

Phileo Corp, Simplex Radio Divi- 
sion. White Star Award presented 
June 29. 

Revere Copper & Brass, Inc, Balti- 
more Division. Award presented July 
8, 1943. 

Homestead Valve Mfg. Co. Gold 
Star Maritime “M” Award presented 
recently. 


Two- 


Cleaver-Brooks Co. Award pre- 
sented receatly. 

Link-Belt Co, Ewart plant. 
presented recently. 

Builders Iron Foundry. Star Award 
presented recently. 

Ampco Metal, Inc. Award presented 
May 16. 


American Locomotive Co. 
presented Latrobe plant May 25. 


Award 


Award 





Mines has published a report outlining 
possible methods for improving the 
quality and uniformity of blast furnace 
coke, according to Dr R R Sayers, 
director of the bureau. Based on a 


| preliminary survey of plants producing 


and using coke, the report discusses 
modifications of ordinary mine and 
plant practices offering the greatest 
promise in making coke required for 
the maximum production of pig iron. 


The Westinghouse Electric & Mfg Co 
has published a new Operating Guide 
which contains operating and mainte- 
nance suggestions and _ inspection 
charts for their single retort stokers. 
The booklet gives operating and mainte- 
nance suggestions regarding instru- 
ments, air requirements, operation, fuel 
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¢ Y QS PACKING 
A 4 
: PRESSURE 
BREAKDOWN 
CHAMBER 
DIFFUSER RING 


ONLY LOW PRESSURE 
DUTY REQUIRED 
OF SOFT PACKING 
WITH THE 


OFFIN-Steam Turbine 
ENTRIFUGAL PUMP 


WO wearing rings mounted 
in the pump casing and the 
suction head, together with the 
rotating wearing ring sleeve 
mounted on the impeller, form 


the high pressure packing. 


The outboard ring leaks back to 
suction and the inboard ring leaks 
into a pressure breakdown cham: 
ber from where it is piped to the 
suction or feed source. 


This system limits the pressure to 
be packed by the soft packing to 
suction pressure and insures long 
wear from the self-adjusting pack- 
ing along the impeller hub. 


Send for Bulletin 1-22 


THE J. S. COFFIN, JR.. Co. 


ENGLEWOOD, N. J. 
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Can You Answer These Questions 


ON VALVE SELECTION? 


Topay, when it is more important than ever before 
. to keep pipe lines flowing at maximum efficiency, too 

much care cannot be given to selecting the right valve 
for each job. Before you “draft” a valve for that all- 
important line, make sure it is the one you really need. 


Here are answers to two frequently asked questions 
on valve selection, taken from the files of The Kennedy 
Valve Manufacturing Co. Other problems will be con- 
sidered in succeeding advertisements in this series. 
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'| Luertions: 
WHAT KIND OF VALVE SHOULD 








BE USED FOR LIQUIDS CONTAIN- 
; ING GRIT? FOR GUMMY 
= LIQUIDS ? 
=. 


TT] 


L/ 


Ven NnanINOOIDD 


If you have a valve selection problem, write to us. As 
Kennedy makes a complete line of standard gate, 
globe, angle and check valves, you can be sure of 
receiving unbiased help. For full description of 
= eat Kennedy valves, pipe fittings and fire hydrants, send 
eg, a \ for 240-page Icnnedy Catalog. 




















VALVES ¢ PIPE FITTINGS © FIRE HYDRANTS 
“© THE KENNEDY VALVE MFG. CO. © ELMIRA, N.Y. 





POWER © Auaust, 1943 211 




































ROCKWELL 


BLAST GATES 





For 

Accurate 
Control 

of 
Low-Pressure 
Air 


There are plenty of good 
reasons for the wide popu- 
larity of Rockwell Blast 
Gates. These air-tight. non- 
chattering blast gates are 


Threaded designed for strength, light- 

see _ of ness and accurate control. 
ckwe 

i Some Available in all desirable 


types, sizes and methods of 
operation. They save power 

- money .. . time. Write 
for Bulletin 4020 describing 
Rockwell Blast Gate advan- 
tages in detail. 


“W.S. ROCKWELL COMPANY 


Blast Gate Division 
50 CHURCH STREET NEW YORK 7, N.Y. 








PLASTIC PATCH 


Takes Traffic Immediately .. . 


Here’s a new, fast way to patch broken 
concrete without having to close off the 
area. Use durable INSTANT-USE . 

a tough, plastic material which you sim- 
ply shovel into hole—tamp—and run 
traflic over immediately. NO WAITING. 
Bonds tight to old concrete. Makes 
smooth, solid, heavy-duty patch. With- 
stands extreme loads. Keep a drum on 
hand for emergencies. Immediate ship- 
ment, 







Request Descriptive Folder 
. and Details of 


FREE TRIAL 
Ti OFFER 


INSTANT-USE 


FLEXROCK CO., 2377\ Manning St., Phila., Pa. 
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| treasurer for many years, was reelected. | 
In the Associate Members group, | 
representing such parallel activities as | 





distribution, ash and clinker, boiler 
and furnace structure, coal segregation, 
automatic regulation, steam drive, hy- 
drofeed drive, link-grate stokers and 
stationary grate stokers. Part II of 
the new booklet contains 12 inspection 
charts covering individual groups of 
equipment for single retort stokers. A 
copy of this booklet, B-3257, may be 
secured from Dept. 7-N-20, Westing- 
house Electric & Mfg Co, East Pitts- 
burgh, Pa. 


Many problems of wartime produc- 
tion. manpower and materials supply 
were discussed in the 55th annual 
meeting of the American Boiler Manu- 
facturers Association and Affiliated 
Industries, June 6 to 9. As usual, the 
meetings were held at the Skytop 
Lodge, high in the Pocono hills. F H 
Daniels, president of Riley Stoker 
Corp. was reelected president of the 
ABMA & ATI. and A C Weigel, vice 
president of Combustion Engineering 
Co, was given another term as vice 


president. A C Baker, secretary and | 


boiler accessories. insurance and pub- | 


| lishing. Philip Swain, editor of Power, 








was elected chairman to succeed J P H 
deWindt. National Bureau of Safety and 
Casualty Underwriters. New secretary 
of the Associates is C O Myers, Na- 
tional Board of Boiler and Pressure 
Vessel Inspectors. 

Speakers included R M Hatfield, 
chief. Boiler Section, Power Division, 
War Production Board, and Dr H K: 
Ihrig. Dr thrig. who is chief of scien- 


tific activities and research at the Globe | 


Steel Tube Company. talked on the 
Romance of Metals. In particular he 
showed the versatility of iron and steel 
in their various forms—for example 
the conversion of certain steel alloys 
to a non-magnetic condition by heat 
treating. 

Mornings were devoted to business, 
afternoons to recreation. Among the 
various awards for sports, outstanding 
was the award of the E H Wells golf 
trophy to E V Quinn, Edge Moor Iron 
Works. Originally donated by Bab- 
cock and Wilcox Company, this big 
silver cup goes permanently to Mr 
Quinn for this third winning of the 
ABMA & AI golf championship (36 
holes low gross). 

The Corresponding Associate Mem- 
bers Championship for the year was 
won by J E Fleming of National Tube 
Company, who acquired one-year cus- 
tody of the Paul B Huyette Trophy. 





@ In force-feed lubrication of 
bearings, use babbitt-tipped 
Laminum shims to prevent oil 
and pressure losses. Shims cut 
to your specifications provide 
accurate laminations for quick 
precision adjustment. 

Shims cut to your specifications. Stock 
shim materials obtainable from your 


dealer. Write us for further informa- 
tion and shim application chart. 


Laminated Shim Company 
Incorporated 
61 Union Street + Glenbrook, Conn. 


AMINU: 





THE SOLID SHIM THAT 
2045 


FOR 
ADJUSTMENT 





POWER @ August, !°43 





















































PO 














Send fer dl ar ay fuatT hele 





Note the form at the right. It lists 15 different 
catalogs and bulletins prepared to help you 
locate the most suitable Deming pump or 
water system for specified requirements. A wide 
diversification of types, sizes, and capacities are 
covered by this‘‘Deming Library of Pump Data.” 


Check the item or items in which you are 
interested; fill in your name and address; and 
mail the form to us. Your request will receive 
prompt attention. No cost to you, of course. 


THE DEMING COMPANY - SALEM, O. 


ZO 


4, 
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THE DEMING CO. « SALEM, OHIO, U.S. A. 


Please send items checked below: 


NAME 


___ COMPANY 


__ ADDRESS 


CITY 


ATA 


NUMBER 


4700-8 
4701 


4200 


4006 
4301 


5003 


3900-A 


3000 


1000 
4603 


4700-G 


300-B 
Catalog 
J-4900-B 


Catalog 
— 


TYPE OF PUMP 


Deep Well Turbines 
Minuturb Deep Well Turbines 


Single-Stage, Side Suction, Two 
Ball Bearing Centrifugal Pumps 


Single-Stage, Side Suction, Single 
Ball Bearing Centrifugal Pumps 


Motor Mount Centrifugal Pumps 


Single-Stage, Split Case Centri- 
fugal Pumps 


17, 4,1 and 144 inch Side 
Suction Single Ball Bearing 
Centrifugal Pumps 


Self-Priming Centrifugal Pumps 
(Portable and Stationary types) 


Mine Dewatering Pumps 
Sump Pumps. Vertical types 


Turbine-type Gasoline and Fuel 
Oil Pumps 


Triplex Power Pumps— Single 
Acting 


Water Systems — All Types 


Jet Pumps and Water Systems 


Complete catalog. General line 


CAPACITY 
RANGE 


15 to 3000 G.P.M. 
15 to 80 G. P.M. 


10 to 3600 G.P.M. 


10 to 3600 G.P.M. 
5 to 650 G.P.M. 


Up to 5000 G.P.M. 
2 to 80 G. P.M. 


10 to 300 G.P.M. 


Wide Range 
10 to 3200 G.P.M. 


15 to 1000 G.P.M. 


Wide range 


All capacities 


200to 4500G.P.H. 


All capacities 

















FREQUENCY METER 
» vou TS 






58 60 
CYCLES 


This Miniature Frahm Vibrating-Reed Fre- 
quency Meter is an indicating instrument 
without moving system or pointer. The 


AL operating principle and the method of 
IDE Ss indication are based on resonant vibration 
FOR preset of accurately tuned steel reeds. These in- 
struments are easy to read, ruggedly con- 
vibrating structed, surprisingly accurate over long 
Frabm equen cy periods of time and are unaffected by wave 
Re ed Fr widely form or by ordinary changes in voltage and 
Meters “piesel-elee temperature. Available in various ranges 
used on her power of power frequencies from 15 to 500 cycles 
tric and vee where per second; in fact, the same instrument can 
installat if gener have more than one range. Larger switch- 
close niin is im- board and portable types of Frahm Fre- 
ator frean . quency Meters are also available for a variety 
perative of ranges and for various potentials. 


Write for Bulletin 1695-P describing all types. 


JAMES G. BIDDLE CO. + Paitabetraiay, Pa. 





An efficient, : 
— JACKET WA, 
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| _—s Mass-produced SHELLFIN is the economical cooler; 
Be it eliminates expensive individual engineering! 


iv » = @ When you want a good cooler— and 
“— ~—- ina hurry—specify Shellifin, the standard 


ang 
design heat exchanger that’s built on a 
oy cost-saving, time-saving production basis! 


SHELLFIN units are . . . (1) RUGGED (500 
pound test if you wish). (2) EASY TO USE 
—In a few minutes one man can take one 
apart for inspection and cleaning. (3) 
QUICKLY AVAILABLE—if you can use one 
of several popular sizes. 


Write for Bulletin which describes DOWNINGTOWN IRON WORKS 
wemmenepees features we gives D OWNIN G TOWN id | 
dimensions. Ask for a quotation on bs EAT EX Cc HA NG - S 





" Shellfin units for your requirement. 
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Those gnarled hands can siill 
turn in a full day’s work—and that 


oil-encrusted Ludlow can 


still 


valve oil with the best of them. All 
either one needed was the oppor- 
tunity that war provided. Why not 
check up on your retired valves? 
You may well find that a few re- 
placement parts will fit them for 
continued service — particularly 


Ludlows. 


Now that you think of it—hasn't 


this more-than-average service al- 
ways been a Ludlow characteristic? 
For these extended-service valves, 
Ludlow will aid in supplying the 
same enduring replacement parts. 
Check up on your priority and 


send in your order. 


THE LUDLOW VALVE MFG. CO., INC. 
TROY, NEW YORK 


Construction Features: Self-releasing 30° angle 
wedges and free-floating gates, self-adjusting to 
seats, afford smooth, trouble-free performance, 
long service. Rings are cleaned throughout stroke 
action. Gates are wedge-locked directly opposite 


ports and completely un- 
wedged before raising. 
Ample tolerances provide 
easy action. Simple con- 
struction permits easy re- 
placement of parts. 


spec 
wide 
flange 
ring. 
bases 
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limountincsor. LACS ZA 
INTEGRAL HORSEPOWER 
MOTORS 











Vertical Uni-Shell 
Motors with drip- 
proof cover and 
|] | special base. A 
wide variety of 
flanged end heads, 
ll | ring, and tripod 
|] 9 bases are available. 






The vertical D. C. motor 
is made drip-proof with 
special end head covers. 
All flanged heads or low- 
er bases developed for 
other types are available 
for D. C. frames. 









Vertical type of capacisx 
tor-start induction tury’ q 
motor with drip cever 
and external capacitors. 
All flanged heads are 
completely intérchange- 
able for all motor types. 













¥ » 
. 


f= ¥ 





rl All of the motors shown above use the same flanged head, but many other " 
. flanges, standard and special, can be supplied. It is important to remember that 

' such heads are interchangeable for Single-Phase D.C. and Polyphase motors. 

+ 

Tr 


y || ONLY END HEADS CHANGE COMPLETE INTERCHANGEABILITY IN 
5 El eee eee een ke ANY ONE FRAME SIZE 


. fit, is identical for all motor 
° types. The R & M Uni-Shell Motor represents the development of a revolutionary idea 
’ in electric motor design. In all types of Uni-Shell motors, the shell length, 
diameter, base mounting holes, shaft dimensions, height of shaft above base, 





































e head fit and bolt circle mounting for heads are exactly the same for any frame 
3. ea TrMsE size. Only the end opposite the shaft extension varies from one type to another 
d 1-30 H. P. and then with only a slight change in external appearance. 
And even beyond this complete interchangeability, 
- R & M Uni-Shell Motors are far in advance—the 
finest and longest-lived motors that R & M has built 
le eee in nearly 50 years of motor specialization. Trouble- 
to 4 InbucTion woToR free bearings and alignment, precision-balanced 
“ —— rotors, new and better methods of insulation, low 
te interior temperatures and other exclusive fea- 
tures are engineering achievements which bring 
important benefits to every Uni-Shell user. Mail 
STANDARD BC. the coupon for an interesting 20-page booklet on 
GENERATOR the R & M Uni-Shell line and its advantages. 
1-712 H.P. 
AS 4-5 K. W. 
ROBBINS & MYERS, INC., Springfield, Ohio 
' Gentlemen: Please send me your new 20-page booklet on Uni- 
' Shell Motors. 
n  — Name.cecccceseces cvccee cccccceee 00005 c cP CSIR 6 6 22c08 ceccece 
C NJ ococcccccccccccce Ceccccccccccccesccvccccees cccccccce 
ROBBINS «MYERS - INC. Bigg 
: Street Address....... Niseheneseteneed Ee re Vitenssewes 
MOTOR DIVISION, SPRINGFIELD, ONTO CAs v.asesees nce vtseinense® aon pakoind StAbO . cccccccesee 
H@ISTS & CRANES © MACHINE DRIVES * FANS * MOYNO PUMPS ® FOUNDED 1878 I would 0 would not O like to talk to a representative. PS 
© ee oeceecce 
43 
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INVOLUTE 
SPRAY | 
NOZZLES | 








Unique Yarway Involute design. 


No internal parts or vanes to clog | 
or erode. 

Unobstructed flow gives minimum 
loss of head. 

Finely divided spray cone provides | 
rapid cooling. 
Renewable orifices adapt nozzles | 
for any service. | 
Installations total more than 5 | 
million gallons per minute in water 
cooling and air conditioning service. 


Made in both cast and bar-stock 
types. All sizes from )4 in. to 2) in. 
Write for Catalog N-616. 


YARNALL-WARING COMPANY 
100 Mermaid Ave. Philadelphia 


for Air 
Washing 
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RUGGED and RELIABLE 
FLUSH VALVE 
for WARTIME BUILDINGS 


HERE can be no compromise with 
ruggedness and reliability when 
operating equipment is selected for 


wartime buildings. 


That is why. when we were design- 
ing the “V” Watrous Flush 
Valve, we were so careful to select 
for its construction the strongest, most 
(metals) 
American industry can provide. That is 
why Watrous proved design features 
were retained. And 


model 


durable alternate materials 


very important — 
that is why we continue, through in- 
genious use of non-critical materials 
for other parts, to provide the vital 
in time- 


operating unit — the piston 


proven, enduring brass construction. 


This*’V“ model Watrous Flush Valve 
is saving tremendous quantities of 
It is in com- 


pliance with limitation orders. 


war-essential materials. 


It is a rugged, reliable flush valve 
that can be counted upon to deliver 
the dependable, trouble-free service 


which is so essential in these times. 


THE IMPERIAL BRASS MFG. CO. 
514 South Racine Ave. 
Chicago, Illinois 





\ 


HERE'S SIMPLIFIED SPECIFICATION DATA 
on flush valves for wartime buildings 


This bulletin provides: 


! Information on Watrous 
\ “V" Flush Valves which 
are available for es 
sential wartime con- 
struction. 


fai Y wovtt 
Watrous 
LESH TAREE 
! A simplified reference 
\ chart which shows the 
proper flush valve com- 
binations to use to com- 
ply with War Depart- 
ment specifications. 


Write for Bulletin 858-W. 


ush Valves | 
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YOU'D ACTUALLY THINK THAT Mother Nature 
PUT MORE 8.1.U's IN YOUR FUEL --- 
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CASH STANDARD AUTOMATIC COMBUSTION CONTROL 
saves waste in fuel through correct fuel feed, proper air 
supply and constant over-fire draft. Therefore, with even 
less fuel than ordinarily used you get the greatest B. T.U. 
value out of your fuel and you also get more steam at less 
cost and with the least in attendance time. 


CASH STANDARD furnace draft control, air flow control, 
and fuel feed control does the job —the three units are 
available in numerous variations—combinations of the three 
can be made to best meet your requirements. 





Bulletin No. 300 shows applications of these units for those 
who burn coal, oil, or gas — send for a copy. 















AIR FLOW CONTROLLER 


This CASH STANDARD Air Flow Con- 
troller meters the air needed for com- 
bustion. Install it near its damper. It 
is not affected by changes in fuel bed 
resistance or any other variables, be- 
cause it meters air supply according 
to the differential pressure through the 
gas passages of the boiler, doing its 
part to insure perfect combustion. 
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CORRECT FUEL FEED 
| You Save COM, OL OR GAS 
rue. recep controuer PROPER AIR SUPPLY 


sar cole phenol ‘ton YOu BURN FUEL Economically 
feed. Locate it conveniently. Work- 


ing from boiler pressure, it will 


adjust the rate of combustion by FURNACE DRAFT CONTROLLER 

regulating the rate at which fuel CONSTANT OVER - FIRE DRAFT This CASH STANDARD Furnace Draft Controller (which 
(any kind of fuel) is supplied to the comes complete with Operating Power Cylinder) works 
boiler furnace. And it will adjust 


the Air Flow Controller so the cor- You Preuent UNDUE STACK LOSS donper to melatels « ae ae b gee a on 


a CASH STANDARD 
Pee ESO ge CONTROLS. VALVES 


DECATUR, ILLINOIS 
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TO THOSE INTERESTED IN: 


Saving preicous, rationed fuel and yet meeting 
steam and power requirements fully — 


Making a substantial reduction in the cost 
of steam with present equipment— 


Finding out the relationship of steam costs 
to profits— 


Learning how an executive can enlist the 
aid of the Engineer in slashing costs— 


Discovering the fundamental rule for secur- 
ing the utmost in savings from equipment 
now in use— 


i a Aa Aa 


Insuring the continuous operation of boilers 
> and avoiding possible interruption of vital 
steam generating facilities— 


For the answers to these and many more all-important ques- 
tions, return the coupon below and you will receive free, and 
without obligation of any kind, an unusually informative 36 
page booklet, edited by 10 of the leading Engineers in the 
field of Power Generation. 

This ‘eye-opening’, money-saving treatise is NOT A SALES 
BOOKLET, and contains no advertising in any form. It is ap- 
plicable to any make of steam generating equipment and is 
published in enjoyable, easy-to-read non-technical style as a 
service to engineers, managing executives and owners of estab- 
lishments where steam generating service is used for power, 
heating or processing. 


PREFERRED UTILITIES 


COMPANY. INCORPORATED 


PREFERRED UTILITIES CO., Inc., 33 WEST 60th ST., NEW YORK 23,N.Y. | 


Please send your free booklet on cutting power costs. | 
| understand your representative will not call. 


Company Name 


| 
l 
| PSST ET eTeT Te TT eT errr er iv vse ihe ti eae nea weed | 
| 
l 
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How You Gain 
By Reading POWER Regularly 


1. You strengthen the security 


in your job... 


By keeping abreast of the 
field’s most up-to-date prac- 
tices. 


2. You equip yourself for a 
bigger job... 


By learning through the ex- 
perience of other engineers 
important things you don’t 
have a chance to learn in 
your present job. 


3. You make yourself an au- 


thority in your field... 


By constantly accumulating 
a great store of practical 
power engineering knowl- 
edge that can’t be found in 
books. 


Read POWER Carefully 


and we guarantee you will get 
| ideas from every issue that will 
more than pay you for the sub- 
seription price and the time 
spent. 
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RADIATOR 
RADIATOR TRAPS 
Begin at least a month early this year because deliveries of replacement VALVES 
parts are slow, and a good overhaul now will prevent failures later. 
Loads are always heavier in winter, and if your plant was not warm STEAM 
enough last season, the increased demands next winter will surely call LINE 
for adjustments. TRAP 


Sarco Service includes vacuum, vapor, hot water, and radiant heating, 


as well as hot water service systems and all forms of steam process trap- 
ping and control. How far reaching and valuable this service can be in 
these times is represented by the following examples: / 
Slow heating up of vulcanizers in a tire retreading plant was due to 





incorrect steam traps. Sarco traps made everything OK.and increased 
the output of the plant too. 
Hot water scarcity in a laundry was overcome by inserting an additional 
coil with a Sarco TR-2430 lator in the heater tank. 

regulator in the heater tan TOMPORATURE 
Showers at a coal mine were too hot or too cold. A Sarco hot water CONTROL 
blender now holds the temperature constant and saves half the fuel Bs 
f ; 
ormerly used _ BLENDERS FOR 

M SHOWERS 


A large theater recently changed over to Sarco 
radiator and float traps. Savings reported: 21% 
of the metered steam. 

The Sarco Hook-Up Book gives tables, dia- 
grams, and recommendations which will help you 
improve your heating system now. 


SARCO COMPANY, INC. 4 Saves 
475 FIFTH AVENUE | 
NEW YORK 17, N. Y. SA RC Steam . 


REPRESENTED IN PRINCIPAL ciTiESs SARCO CANADA, LTD., 85 Richmond Street, West, TORONTO, ONTARIO 





STRAINERS 
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asbestos-cement shingles and wallboards; asbestos and magnesia insulations for pipes, boilers, furnaces; asbestos 
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— Looking aheull with Abtslos— 


“We're seeing that every heat unit stays 
right on its wartime job in this refinery! 100 
octane aviation gasoline is precious these days. 
That’s why you find K&M Insulation our 


standard safeguard against heat loss.” 


Many an aviation gasoline refining plant is 
following that sound and effective practice. 
K&M 85% Magnesia Insulation is in service 
on hot process lines, steam lines, bubble 
towers, heat exchangers and reboilers, pre- 


heated air ducts and other vital places. 


The remarkable efficiency of K&M 85% 
Magnesia in preventing heat loss—and so con- 


KEASBEY & MATTISON,. 


PENNSYLVANIA \ 
yy ae. 


COMPANY, AMBLER, 
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serving power and saving fuel—has won it a 
high place in the opinion of engineers every- 
where, throughout wartime industry. 


In fact, K&M output of heat insulation has 
increased to a new all-time high. And the 
research that goes hand-in-hand with our pro- 
duction will make it possible for K&M to put 
this war-born capacity to the best of use in the 
“V” years to come. 

* * * 
Nature made asbestos; 
Keasbey & Mattison, America’s asbestos pioneer, 


has made it serve mankind . . . since 1873 









textiles; asbestos electrical materials; asbestos paper and millboard; asbestos marine insulations; asbestos acoustical 


material; asbestos packings; asbestos corrugated sheathing and flat lumbers; asbestos-cement pipe for water mains 
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IGH open circuit voltages of A.C. arc 
welders (transformer type) create a def- 
inite hazard to operators. Physical contact 
from electrode to grounded metal surfaces 
(when not welding) is sometimes serious. 
Square D’s new class 8992 safety panels 
eliminate this hazard by automatically discon- 


necting the welder transformer after the arc 
is broken. The transformer is automatically 
reconnected the instant the operator touches 
the electrode to the work. Thus, the arc is 
struck with no delay. There is no loss in 
operating speed or efficiency. 




















There is an economy angle, too. When 
Square D safety panels are used, the welding 
transformer primary circuit is connected to 
the power line only’ while the arc is held. 
Substantial saving in power is effected when 
a number of welders are used on a single 
power system and the power factor is im- 
proved. 

These new safety panels can be used with 
any make or model of A.C. transformer type 
arc welder. External connections are simple 
and internal connections of the welder need 
not be disturbed. 


SQUARE T) COMPANY 














“SAWING WOOD AND SAYING NOTHING”, ., an old American saying /— 
< 





Billet saw preparing ma- 
terial for steam drop 
hammers at Vogt plant. 











and keeping WAR PRODUCTION Voot 








MOVING FASTER FOR VICTORY canines staan 
We're attending strictly to business here at Vogt’s and GONE TO WAR 
quickening the tempo of War Production without fuss Do? FonseD STEEL VALVES 
or feathers. Vogt Products for Power Plants, Chem- ONE, RN 
ical Plants, Oil Refineries, Ship Yards, Powder Plants, PLANT — 
Synthetic Rubber Plants, etc., are being delivered — 







ICE MAKING AND 
REFRIGERATING MACHINERY 
* 

HEAT EXCHANGERS 


in ever increasing volume to meet the require- 


ments of the War Program FOR VICTORY! 











HENRY VOGT MACHINE Co. § BRR ||. 
Branch Offices: NEWYORK PHILADELPHIA CLEVELAN EVELAND | CAC 
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Saves TIME ac VITAL PIPING MATERIAL 


The most complicated design problems of high temperature piping systems 
are solved by apparatus perfected and used by The M. W. Kellogg Company. 


Through tests conducted on models built to scale, an exact scientific analysis of 
the end reactions is determined. Stresses are then computed from these reactions. The 
apparatus used determines the forces and moments electrically, giving faster readings and 
eliminating the variations present in mechanical weighing due to friction and sticking 
in the apparatus. Forces are weighed down to 
one-hundredth of a pound. 


When designing complicated piping systems, 
the use of this scientific method secures exact L L 
results, saves time and often substantially reduces i: | an en ee Ge lcicmmaey. a4. bb 


the quantity of vital piping material required. JERSEY CITY, N. J. - 225 BROADWAY, NEW YORK 7, N.Y. 


Representatives: 
LOS ANGELES: 609 SOUTH GRAND TULSA: PHILTOWER BLDG 








“Masterfiex”’ Prefabricated Piping Systems + ‘‘Masterweld”’ pressure vessels for Power, Refinery and Chemical Industries. Heat Exchangers 
Pyrolytic and Catalytic Cracking Units, Hydroforming, Reforming, Dehydrogenation, Alkylation, Desulphurization, Thermal and Catalytic Polymeriza- 
tion Units + JUIK Processes for Lubricating Oil Plants «+ Plastic Refractories. Radial Brick Chimneys. 
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OMPARED to mighty first line fighting ships, these PT Boats 
are just specks on the ocean. But between the lines of frag- 
mentary dispatches you read the story of their swift, deadly 
stings that accomplish feats far out of proportion to their size. 


The Higgins PT Boat pictured above is an outstanding example 
of these fast, restless craft that are blazing out a trail of glory. 
It is one more example of the ability of U.S. industry to build 
units that represent functional design carried out in uncompro- 
mising quality from stem to stern. 


An important part of every Higgins PT Boat is the Marsh Gauges 
used in the engine room and for still more vital functions that 
cannot be described or pictured at this time. In this application, 
as in hundreds of other uses reaching into every branch of the 
armed forces and war industries, Marsh Gauges have been se- 
lected on the basis of their long record of achievement. 


Needless to say, we are doing everything within our power to 
build gauges and instruments that will well justify the confidence 
accorded, them. 

‘ 


JAS. P. MARSH CORP., 2075 Southport Ave., Chicago 14, Ill. 





DIAL THERMOMETERS e¢ RECORDERS ¢ TRAPS 













The Gauge with the 
“RECALIBRATOR"™ 


A gatige built to Marsh Standards is 
not likely to be knocked out of ad- 
justment. But if it is, the Marsh ''Re- 
calibrator" will quickly restore its 
accuracy. Simply turn the ‘'Recali- 
brator"’ screw until the pointer is at 
zero when not under pressure. The 
gauge will then be right at all points 
on the dial. Unlike other methods of 
resetting, the ‘Recalibrator’’ gets at 
the root of the error—re-establishes 
relation of bourdon tube to movement 
—actually re-calibrates the gauge. 
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Section of pillow block showing 
application of Timken Bearings. 


IMKEN 


TRADE-MARK REG. U. S&S. PAT. OFF 


TAPERED ROLLER BEARINGS 


POWER e@ Auaust, 1943 










ings 
protect power in modern 
Mikssion equipment 


Dodge-Timken Special 
Duty Adapter Type Pil- 
low Block. 















Timken Bearings 
throughout. 






There is no common or ” oa age ss 

specific power transmission problem that Timken Tapered 
Roller Bearings cannot solve. They relieve shafts from 
friction and wear; protect them against radial, thrust and 


combined loads; and hold them in constant alignment. 


Of particular value is the fact that no matter where 
they are applied — in line shaft hangers, pillow blocks 
or other power transmission units they can be sealed so 
thoroughly as to be immune to dust, dirt, chemical fumes, 
etc. While keeping injurious substances out, this effec- 
tive sealing keeps lubricant in, thereby preventing con- 
tamination of the product through leakage. Does your 
power transmission equipment possess these modern advan- 


tages? The Timken Roller Bearing Company, Canton, Ohio. 


225 











7 





ON 





Let an Airco Repair Station 


recondition it for you 


Copper is one of the most critical materials. It must 
be conserved. 

Here is one way to do it — don’t discard a worn 
Airco welding or cutting tip until you’ve made cer- 
tain it cannot be reclaimed. Send all your damaged 
Airco tips to us. Our skilled repair men will inspect 
them thoroughly and put them back into first-class 
working order .. . unless they’re beyond repair. 

In this way Airco can help you reclaim many 
tips that would otherwise end up in the scrap-box. 
So see that all old Airco tips are collected now and 
forward them to the nearest Air Reduction office. 








that AIRCO Tip! Ip 








Here’s a typical result of Airco Re- 
pair. The tip at left— battered, nicked, 
and choked with carbon—was made 
good as new by skillful repairs. 


Buy 


; ® a 

Air Reduction %& 
: War Bonds 
General Offices: 60 EAST 42nd ST., NEW YORK: 


IN TEXAS: MAGNOLIA-AIRCO GAS PRODUCTS CO. 
General Offices: HOUSTON. TEXAS 
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IN PLANTS OF ALL TYPES 


TODD BURNERS 
ARE WORKING FOR VICTORY 


Wherever trouble-free, dependable 
combustion of liquid and gaseous 
fuels is a necessity ...in war plants, 
in countless merchant and fighting 
ships ... Todd Burners are deliver- 
ing unsurpassed performance in the 


Bs production of heat and power. 
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No. 4 in a series of tributes to America’s War Industries 


Suddenly, with a raging roar, a pack of sleek, hungry hunters 
hurtle out of the sun and pounce on their favorite prey —the Luft- 
waffe. They’re the newest American fighter planes . . . and it’s no 
wonder Goering’s “finest” hesitate to mix it up with them. Piloted 
by the best flyers in the world, they’re as fast as lightning and they 
hit like thunderbolts . . . they fight like wildcats and they’re as 
deadly as cobras. 


Such planes are the result of the miracles worked by American 
industry in catching up with enemy fighter plane developments 
... and then passing them! The fact that they are now going out 
en masse to every fighting front is a vivid testimonial to the out- 
standing production achievement that has made them possible. 


The fighter plane was perhaps the toughest nut to crack. But all 
along the line .. . tanks, ships, guns, bombers . . . there were knotty 
problems that were straightened out, overcome, because of the 
skill and the will, the brains and the brawn of American industry. 


TODD SHIPYARDS CORPORATION 
TODD COMBUSTION DIVISION 


601 West 26th Street, New York City 


NEW YORK MOBILE NEW ORLEANS GALVESTON 
SEATTLE BUENOS AIRES LONDON 
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WELL MANNED ¢ (SHER SERVICE FRONTS 


Adequately Maintained To Serve Your Needs! 


Fisher Governor Company’s nation-wide ENGINEER- 
ING SERVICE has been maintained at full strength 
during this emergency because we appreciate the 
present need for best possible pressure and flow 
control, and the equally important responsibility of 







maintaining existing control equipment at peak 
efficiency. Forty-three Fisher representatives, siro. 
tegically located throughout the United States and 
Canada have more than 150 thoroughly trained and 
experienced control engineers ready to serve you, 





~ 
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FISHER 
ENGINEERING SERVICE 


IN UNITED STATES AND CANADA 


Atlanta, Ga. — Rittelmeyer & Company 

Baltimore, Md. — E. A. Rhodes 

Battle Creek, Mich. — DuBois-Webb Co. 

Birmingham, Ala. — Eshelman & Potter 

Bismarck, North Dakota —Lignite Com- 
bustion Engineering Corp. 

Buffalo, N. Y. — W. J. Sommers 

Butte, Montana — Sullivan Valve & En- 
gineering Co. 

Calgary. Alberta — Barber Engineering & 
Supply Co. 

Cambridge, Mass. — L. C. Price & Co. 

Charlotte, N. Carolina — Robert E. Mason 


Chicago, Illinois — General Meters & Con- 
trols Co. 


Cincinnati, Ohio — Harry T. Porter 


Cleveland, Ohio — Tomlinson Steam Spe- 
cialty Co. 


Dallas, Texas — Vinson Supply Co. 
Denver, Colorado — Joy and Cox, Inc. 
Des Moines, lowa — Midwest Controls Co. 
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Detroit, Mich. — DuBois - Webb Company 
Houston, Texas — M. N. Dannenbaum Co. 
Indianapolis, Indiana — Acme Engineering 
Agency 
Los Angeles, Calif. — Fisher Governor Co. 
Louisville, Kentucky — John Zimmerman 
Memphis, Tennessee — C. J. Gaskell 
Milwaukee, Wis.—Steam Plant Equip- 
ment Co. 
Minneapolis, Minnesota — E. Floyd Bell 
Montreal, Quebec — Mechanical Equip- 
ment Co. 
New Orleans, La. — John H. Carter Co. 
New York City, N. Y.— King & Shepherd 
North Kansas City, Missouri — Uhrich Sup- 
ply Co. 
Odessa, Texas — Vinson Supply Co. 
Philadelphia, Penn — Sheffler-Gross Co. 
Phoenix, Ariz. — George S. Thompson Co. 
Pittsburgh, Penn. — W. A. Stoeltzing 
Portland, Ore. — Harris Supply Company 





Richmond, Virginia — John Fensom Co. 
Rochester, N. Y.— Ralph C. Schwarz 
Salt Lake City, Utah — Williams & Rich- 
ardson 
San Francisco, Calif.— George E. Swett 
& Company 
Seattle, Washington — Chas. J. Yost 
St. Louis, Mo.— Weeks Engineering Co. 
Toronto, Ontario — Fred Carruthers 
Tulsa, Oklahoma — Vinson Supply Co. 
Vancouver, B. C.— Fleck Bros. Ltd. 
Winnipeg, Manitoba— Power & Mine 
Supply Co. 


IN OTHER COUNTRIES 
Manchester, England 
Havana, Cuba 
Honolulu, Hawaii 
San Juan, Puerto Rico 
Buenos Aires, Argentina, S. A. 


When you need help to put Fisher Controls into 
service ... need the answer to control valve troubles 

. suggestions for possible changes in existing 
equipment that will effect greater control effic- 
iency ... recommendations for new controls to solve 
your particular problems ... CALL FOR FISHER 
ENGINEERING SERVICE from your nearest Fisher 
Representative. 


While the Fisher Service Fronts are still well manned 
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— with but few men lost to the armed services, th 
demand on the time of these Service Engineers i 
extremely great. Call on them whenever you are! 
trouble or need help, but we ask your co-operatid 
in avoiding unnecessary calls. Their time is valuabl 
to the war program. 


FISHER GOVERNOR CO 


MARSHALLTOWN, IOWA 
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T the end of the 1900- 1905 period, the 

operations of The Youngstown Sheet and 
Tube Company were highly profitable. Some 
corporations might have been content to rest 
upon their laurels at this time. The Share- 
holders of not a few companies would have 
preferred to enjoy a period of large profits and 
proportionate dividends than to risk for a great- 
er future by further expansion. This, however, 
was not the spirit of the men of action and 
initiative who planned the future of this com- 
pany. 

In 1906 the new steel plant, Bessemer con- 
verters, rolling mills, etc., were placed in opera- 
tion. In 1907 coal lands totaling 1348 acres in 
Greene County, Pa. were purchased; new tube 
mills with coupling shop and additional manu- 
facturing facilities were installed and construc- 
tion of Blast Furnaces authorized. In 1908 an 
operating rod, wire and nail plant adjacent to 
the original plant was acquired and the new 
blast furnaces were completed. 


A large part of the new construction and 
additions to the production facilities of the 
company were financed from profits. To sup- 
plement the necessary financing, the capital 
stock was increased in 1907 from $4,000,000 

to $6,000,000. 


The American principle of freedom of 
initiative which nurtured the growth of 
this great industrial organization has 
been the life blood of this nation. 
With this freedom kept alive, we 
may all expect to share in mak- 
ing post-war America happier 
and stronger than we have 

ever seen it. 


The YOUNGSTOWN 
SHEET AND TUBE COMPANY, Youngstown, Ohio 


Manufacturers of 


CARBON: ALLOY AND YOLOY STEELS 


Pipe and Tubular Products - Sheets Plates Conduit - Bars - Tin Plate 
Rods - Wire - Nails - Tie Plates and Spikes Alloy and Yoloy Steel 



































CONNECT ME 
WITH AN AUTHORIZED 
SKF D/STR/BUTOR 


0) att! R 





Obtain your MRO requirements through your 
Authorized SX[S/P Distributor. He will save your 
time and dollars—help keep your machines produc- 
ing 24 hours a day—because he knows antifriction 
bearings and their application. If he doesn’t have 
the bearing you want, he can probably suggest a 
substitute which will do until he can get the right 
one. And, since he’s familar with the antifriction 
bearing delivery situation through his frequent con- 
tacts with us, he can utilize his knowledge to your 
advantage .. . help you keep ’em rolling. 5346 





BALL AND ROLLER 
BEARINGS 


SKF INDUSTRIES, INC., PHILA., PA. 
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New Strength through Air 


WORKERS HAVE MORE WAR PRODUCTION “DRIVE” 
WITH A COPPUS BLOWER OR HEAT KILLER NEARBY 





Thousands of cases prove that a man can do 
more work where it’s cool and comfortable than 
where heat and bad air are continually sapping his 
energy. 

In these cases, Coppus ‘‘Blue Ribbon’ Blowers 
and Exhausters have earned their salt, bringing 
renewed energy, skill and morale to men working 
near furnaces...in tanks...in underground 
cable manholes. . . around hot processes. 

Portable, adaptable for special purposes, each 
one built with Coppus “Blue Ribbon’’ precision 
and strength, they are putting more working min- 
utes into every war-essential man-hour—more and 
better production every day! 


Wil 


LUPPUS 
[ 


BLUE RIBBO 





CABLE MANHOLE AND TANK VENTILATORS — BOILER MANHOLE BLOWERS AND EXHAUSTERS — HEAT KILLERS — 
SHIPHOLD VENTILATORS ... DESIGNED FOR YOUR INDUSTRY — ENGINEERED FOR YOU 


MAIL THIS COUPON To Coppus Engineering Corp., 308 Park Avenue, Worcester, Mass. Sales offices 











- in THOMAS’ REGISTER. Other “Blue Ribbon” Products in SWEET’S CATALOG. 
|] PLEASE SEND ME INFORMATION ON SUPPLYING FRESH AIR TO MEN WORKING: i 
in tanks, tank cars, O on boiler repair jobs. exhausting welding | 
penny tay ot We as... 
: 0 in underground cable COOLING: stirring up stagnant . | 
manholes. motors, generators, air wherever men are COMPANY ............ 
‘a Oo 
| : : switchboards. working or material is 
in aeroplane fusilages, O drying. | 
wings, etc. wires and sheets A | 
; dereteansilt imi dicate DDRESS .......... a8 wooed 
0 on coke ovens. 1 . 0 ote, tua eatas oe ! 
oe iniiatlidiadit aime 0 general man cooling. coating material. | 
ie od -heated rub- ‘ ; si kc tries vetciivenns 
processes. around cracking stills. ! 
| | 
| 
: | 
(Write here any special ventilat- ! 
ing problem you may have.) ] 
| 
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Huttely INDUCED DRAFT FAANSS 


. are designed by engineers experienced in all phases 
of power plant operating conditions. That's why these 
Buffalo fans are so outstandingly practical. The housing 
construction, for example, is made up with easy-to-handle 
sections, bolted in place, to simplify replacement or 
repairs to rotor and liners . . . Cleanout doors are latched, 





INDUCED 
DRAFT 





for quick removal .. . rotors are ruggedly built to with- 
stand erosion . . . self-aligning water-cooled bearings 
have conveniently renewable liners. Details like these, 
combined with over-all dependability of the Buffalo 
design, testify to "know how" so essential in the building 
of induced draft fans matched to actual power plant 
needs. Complete engineering data in Bulletin 3190-B. 


BUFFALO FORGE COMPANY 
488 Broadway 


Branch Engineering Offices in Principal Cities 


Buffalo, N. Y. 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


FAN 
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GOLDEN- 
ANDERSON 


SPECIALTY VALVES 


Throttle and 
Emergency Stop 


* 








Recognized by turbine and engine manufac- 
turers and plant operators alike as one of 
the most dependable valves of its kind, the 
G-A Throttle and Emergency Stop Valve 
offers positive protection against runaway 
turbines and engines. 


OPERATING SEQUENCE: With by-pass 
valve opened, and trip pilot control valve 
reset in its closed position whenever hand- 
wheel stem is run up, the valve will auto- 
matically open to admit pressure into en- 
gine or turbine. 


On overspeeding of engine or turbine the 
shaft governor may directly operate trip 
pilot control valve or limit switch, if solenoid 
trip pilot control is used, to open trip pilot 
control valve and permit engine stop valve 
to instantly close and stop engine or turbine. 


By running down handwheel stem the valve 
may be closed whenever desired, 
and by-pass valve should be closed 
when the valve is to be maintained 
in closed position over a period 








of time. 

The G-A Throttle and Emergency 
Triple-acting non-return .. . Stop Valve is available in working 
p Reduci pressure capacities from 250 to 
ressure egqucing .. - 1500 lbs.—-sizes, 2'/5" to 16". 


Throttle and Emergency Information on all G-A Specialty 


Stop ... check valves, etc. Valves is readily available . . . 
write for our catalog today! 


GOLDEN-ANDERSON SPECIALTY VALVE CO. 
FULTON BUILDING + PITTSBURGH, PA. 


a RNR cacy Nl a | 
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HERE’S hardly a General 
Motors wheel that isn’t whir- 
ring exclusively for war. 

Yes, the heat’s really on. And 
while we can’t tell you how many 
engines we’re building, we can say 
this. You can find General Motors 
Diesels from African deserts to 
Burma jungles—and on the seas 
between. They’re in tanks, trucks, 
landing and patrol vessels, trac- 
tors and many other tools of war. 

And although our plants have 
been greatly expanded, and we’re 
making these engines at many 
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times the prewar rete, they’re still 
asking for more. 


War’s a hard taskmaster and a 


the war is won, these enlarged 
production facilities for war’s de- 
mands will mean more econom- 
ical power for a better peacetime 
world. 





DIESEL 
POWER 





























New eras of transportation follow in 
the footstepsof war. Another new era 
of transportation i3 assured in the 


wake of this war. General Motors 


Diesel Locomotives already are es- 
tablishing new standards. 
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maintenance 
and repair needs 
LEADS TO INCREASED LIFE AND 


EFFICIENCY OF (272) 7/2K€ 


COOLING TOWER 


To Get colder water from your present 
cooling tower, regardless of make or type, 
consider these Maintenance and Repair 
needs now. (1) Sagging decks cause 
channeling, prevent water break-up, 
thus decreasing cooling. (2) Warped 
fumes or a faulty distributing system 
result in unbalanced distribution of 
water through the tower, producing 
higher temperatures. (3) Water over- 
loading or under-loading may decrease 


FLUOR 


COOLING TOWER DIVISION OF THE FLUOR CORPORATION, 


OUR check OF THESE 





heat dissipation, thus lowering cooling 
efficiency. (4) Excessive recycling de- 
creases the cooling capacity of incoming 
air. (5) Rotted or broken stair treads, 
ladder rungs, or hand rails cause acci- 
dents. (6) Lumber delignification may 
be weakening the entire tower structure. 
(7) Improperly adjusted mechanical 
equipment causes unbalanced air-water 
ratio, resulting in burned out motors, 
damaged fans and stripped gears. 





1 Condition of decks or filling. 


2 Condition of flumes or 
distributing system. 


3 Analysis of water loading 
for optimum performance. 


a Analysis of net effect of 
recycling. 


5 Condition of stair treads, 


ladder rungs and hand rails. 


© General condition of 


structure. 


7 Condition of mechanical 
equipment (motors, fans, 


gears, flexible couplings, etc.) 


These conditions may exist in your cool- 
ing tower. 

Fluor Maintenance and Repair service 
corrects these conditions, prolongs the 
life and increases the efficiency of your 
cooling tower, whether atmospheric or 
mechanical draft type. 

For immediate action call a Fluor man 


today or write or wire your nearest Fluor 
office. 





LTD. 


2500 SO. ATLANTIC BOULEVARD, LOS ANGELES 22, CALIF. « NEW YORK « PITTSBURGH « KANSAS CITY « HOUSTON 
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WEAR between the many com- 


ponent parts of the rope, so they 


can move freely as the rope works. 


that inevitably results when a rope 
runs dry or corrosive outside con- 
ditions are present. 


PREVENTS SHEAVE 
WEAR, and wear on all parts 


of the equipment over which the 
rope operates—as well as wear on 
the rope itself. 


T’S NO NEWS to you that our 
‘ country needs steel. Especially 
the superlative kind of steel that 
goes into Roebling “Traction Steel” 
Elevator Rope. 

America has—and can produce— 
just so much steel. Every one of us 
has a share in that total. All America 
has a stake in your elevator ropes. 

So—won’t you check and make 
sure that your lubrication practice 
is correct? That your ropes are get- 
ting enough lubricant—regularly? It 

will pay you—in econ- 
Mane omy, in longer service 
to your building, in 
= better service to your 


country. 


ROEBLING 
CONSERVATION TAGS 
free on request 


JOHN A. ROEBLING'S SONS COMPANY 
TRENTON, NEW JERSEY 


Branches and Warehouses in Principal Cities 


* PREVENTS FRICTION- 


PREVENTS CORROSION 





ROEBLING 
ELEVATOR ROPE 
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WAR-TIME 
LOADS 





urbines and Diesel engines working long hours under full load need all the protection 
T that high-grade lubricants can give. But even the best oil cannot give this protection 
unless it is continuously kept free from all the various types of impurities with which oils 
inevitably become contaminated in service. 


De Laval Oil Purifiers are used in outstanding power plants—a very high percentage 
of them—to keep oil clean, because they do a thoroughly dependable job in a most economi- 
cal manner. They save oil, it’s true; but, what is more important these days and every day, 
they save prime movers, keeping them at work for longer periods and reducing maintenance 
cost. 


There is a De Laval Oil Purifier and system for every size and type of power plant. Full 
details in Bulletin No. 106. In writing, please state your particular problem so that De Laval 
engineers can be of real help—without obligction, of course. 


THE DE LAVAL SEPARATOR COMPANY 


165 Broadway, New York 427 Randolph St., Chicago 
DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 
THE DE LAVAL COMPANY, Limited 
Montreal Peterborough Winnipeg Vancouver 


OIL PURIFIERS 
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YOU CAN GET A 


Better Ping Job 
wnTWO? 





<= mipwest 
REDUCING ELBOW 








Ina welded pipe line when it is necessary to change both 
direction and pipe size, the Midwest Reducing Elbow will 


take the place of two welding fittings: (1) a standard elbow 

and (2) a reducer. The result will be the elimination of one ID ES 

weld, a reduction in cost of the welding fittings, a saving in , 

erection time and expense, and improved appearance. WELDING FITTINGS IMPROVE PIPING 
Midwest Reducing Elbows have all the advantages of DESIGN AND REDUCE COSTS 

Midwest Standard Elbows: unusual dimensional accuracy 

and uniformity, beneficial effect of working the metal in 

compression, stress relieving, etc. They have the same center- 

to-end dimensions as standard elbows with which they are 

interchangeable. 


The Reducing Elbow is one of the many Midwest develop- 
ments that have added greatly to the design improvement 





and the time- and money-saving possibilities of welded 


piping systems. See Bulletin WF-41 for complete information. 


MIDWEST PIPING & SUPPLY COMPANY, Inc. han 


Main Office: 1450 South Second St., St. Louis, Mo. 








Plants: St. Louis, Passaic (N.J.) and Los Angeles §=# ##=§ (x >i -———(Qg——— ——SL 
Z Sales Offices: Chicago—645 Marquette Bldg. * Houston—229 Shell Bldg, 
Los Angeles—520 Anderson Street + Tulso—533 Mayo Bldg. 


New York—(Eastern Division) 30 Church Street 
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Clipper pilots have extra eyes 


To assist in making night-time land 
ings at the far-flung marine and land 
bases of Pan American World Air- 
ways, every Clipper captain has several 
“extra eyes’... radio, navigation, wing 
lights — and a piercing, dependable 
beacon light 

The big Diesel generators that pump 
powcr to these street lamps of the sky 
are the Clipper stations’ nerve centers. 
They supply electricity for work shops, 


kitchens and living quarters — as well 


STANDARD OIL COMPANY 


as illumination. They must be kept go- 
ing at top efhciency night and day. To 
make sure they do, Pan American lubri- 
cates its Diesels with RPM DELO. 
RPM DELO frequently doubles the 
time between Diesel overhauls. It ends 
ring-sticking, protects bearings against 
corrosion, cuts ring and liner wear to 
the thinnest minimum. No other lubri- 
cating oil gives your Diesels the pro- 
tection they get from RPM DELO— 


because no other compounded oil com- 
I 


bines its ring-cleaning, non-corrosive 


and anti-oxidant properties. 


ORDER RPM DELO FOR YOUR DIESELS 
RPM DELO is marketed under these names: 


RPM DELO 
Caltex RPM DELO 
Kyso RPM DELO 
Signal RPM DELO 
Sohio RPM DELO 
Imperial-RPM DELO 


CONCENTRATE 


Ask your Diesel engine manufacturer or distrib- 
utor for the RPM DELO supplier in your vicinity 


OF CALIFORNIA 
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THIS-INTER-PLANETARY DRIVE 


HAS REVOLUTIONIZED ALL STANDARDS OF STOKER PERFORMANCE 





1. WEAR-OUT TEST 


A Winkler Transmission was run 
continuously for one full year, 
carrying a Prony break load of 
600% over normal! The running 
time, considering the overload, 
represented over 30 years of nor- 
mal service. Upon inspection by 
engineers, not a single part showed 
noticeable signs of wear. 





2. OBSTRUCTION TEST 





A railroad spike was inserted to 
block the feed screw. An auto- 
matic counter recorded the num- 
ber of times the Safety Release 
disengaged and then restarted the 
motor in an attempt to crush the 
spike. The Transmission was 
per mitted to disengage and re- 
set itself more than 100,000 
times! Inspection by engineers 








showed no damage of any nature. 





3. LOW GRADE FUEL TEST 


A 30Q, three-inch mix of stones, 
bricks and concrete scraps was 
added to the poorest grades of 
mine-run coal, mostly slack and 
dust. Due to the Transmission and 
the Release, this mixture was 
crushed and fed to the fire without 
attention or damage. 





PHONE OR WRITE! 
Call your nearest Winkler 
dealer for full information... 
or write direct to the factory. 
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U. S. MACHINE CORPORATION «¢ LEBANON, INDIANA 


Today’s fuel oil emergency and man-power shortage place a premium 
on failure-proof, industrial stokers. Therefore, showing you how the 
feed screw of a Winkler Stoker will chew a 2 x 4 into matchwood — 
or grind a rock to fragments—is not just a showman’s trick! 
It is a power demonstration of importance to men responsible for 
the conversion of oil to coal. 

A stoker is no better than its driving mechanism—and on this 
point the Winkler Stoker invites the most critical com- 
parison! The well-known mechanical advantages of internal plane- 
tary gearing are ingeniously employed to provide a transmission 
of extraordinary power. Power enough to crush 90% of the obstruc- 
tions in the coal which ordinarily cause a service disruption! 

If the obstruction should prove uncrushable, the Winkler Locked 
Screw Safety Release goes into action—disengaging and resetting 
the Transmission until the object is removed. No shear pins to re- 
place—no overload switches to reset—the Winkler Stoker has the 
only fully automatic Transmission, guaranteed for three years. 


FREE 
BOOKLET 


The Winkler Engineer- 
ing Department has pub- 
lished an interesting bro- 
chure on the mechanics 
of inter-planetary gear- 
ing as applied to Winkler 
Stokers. Your request for 
a copy will be promptly 
honored. 


KLER 


aiwlomatic STOKERS 








For Super-Pressures 





or Zephyr-Light Forces... 


ACCURATE MEASUREMENTS, 
ACCURATELY RECORDED! 


There’s sound engineering reason why every 
properly-installed Foxboro Pressute Instrument gives 
dependable results throughout years of maintenance- 
free service. It has been specifically designed for its 
working conditions ... to withstand continual fluctua- 
tions, corrosion, or other tough conditions of its 
particular job. 

In more than 35 years of creative development, 
Foxboro has perfected a line of pressure instruments 
containing types exactly suited to each industrial 
service. For closest accuracy in measurement of pres- 
sures, there’s a special measuring element for each 
range from full vacuum to 10,000 pounds. For special 
corrosive conditions, various special alloys are em- 
ployed. And, to insure close fidelity in recording 
these measurements, Foxboro recorder movements 
have been individually engineered to reduce lost 
motion, friction and inertia to a negligible minimum ! 

No matter whether your jobs involve “zephyr-light” 
pressures, or pressures up to 10,000 pounds, you'll get 


” 


DIAPHRAGM ELEMENT 


Pressures from 1” of water to 5 Ibs. 


SPIRAL 2LEMENT 


Pressures from 5 Ibs. to 50 Ibs. 
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Pressure Recorders by 








continuously accurate results from Foxboro Pressure 
Recorders, Controllers and Indicators. 

Write for complete Catalog 22A. The Foxboro 
Company, 68 Neponset Ave., Foxboro, Mass., U. S. A. 


OXBOR 


Reg. U. S. Pat. Off. 


HELICAL ELEMENT 
Pressures from 50 Ibs. to 10,000 Ibs. 


HYDRON ELEMENT 


Pressures up to 50 Ibs. absolute 


Mii 7; 
iif if; 
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JACK OF ALL TRADES 
and master of them too 


The Motorpump is truly a jack-of-all-trades, and master of them too, because of its 
compactness, sturdiness, efficiency and adaptability. Wherever liquids are being 
handled you will find Motorpumps—from refineries to ships and from the tropics 
to the arctic. @ Motorpumps are available in a wide range of sizes and all can be 
installed easily without costly special foundations. Capacities range up to 1800 
gpm and discharge heads up to 500 ft. @ Thousands of them in all sorts of services 
are speeding the transport of liquids—liquids that keep machines on the job; 


liquids needed in processes; liquid foods; liquids that must be removed to keep 


mines operating, to speed construction work; etc. Ingersoll-Rand Company, 


Cameron Pump Division, 11 Broadway, New York, N. Y. 


Ingersoll-Rand 


CENTRIFUGAL PUMPS * CONDENSERS + OIL AND GAS ENGINES + ROCK DRILLS « AIR TOOLS ¢ TURBO-BLOWERS + COMPRESSORS 
9-298 
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‘For MY KIND of work, give me WeldELLS” 


“ms maintenance job is a tough 
spot in anybody’s language. But 
the piping end of it would be a bed 
of roses if all the lines were welded 
with WeldELLS!* 

Give me a good man with a torch, 
and a stock of WeldELLS, and Ill 
show you how to lick those quick 
changes that come up these days, 
too. WeldELLS have everything it 
takes to speed up the job and cut 


the costs—tangents that make them 


easy to line up; quarter-markings 
to guide the work; clean bevels and 
lands that make welding both good 
and fast. You don’t have to grope 
for the proper size either, because 
the size and weight is marked right 
there on the fitting. 


When the job is done with 
WeldELLS it’s done for keeps. 
There’s no tinkering or trouble 
shooting. For my kind of work, 
give me WeldELLS! 


TAYLOR FORGE & PIPE WORKS, General Offices & Works: Chicago, P. O. Box 485 


WeldELLS are just one of many Taylor Forge products that 
are vitai to war and victory. An example is huge rolled 
mis eg steel rings—an important part of U.S. tanks now in action. 


NEW YORK OFFICE: 50 CHURCH ST, @© PHILADELPHIA OFFICE: BROAD ST. STATION BUILDING 
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* No other fittings for pipe welding com 
bine these features found in WeldELLS: 
© Seamless — greater strength and uni- 
formity. 

© Tangents — keep weld away from zone 
of highest stress — simplify lining up. 

© Precision quarter-marked ends simplify 
layout and help insure accuracy. 

® Selective reinforcement— provides uni- 
form strength. 

® Permanent and complete identification 
~marking — saves time and eliminates errors 
in shop. and field. 

© Wall#thickness never less than specifi- 
cation minimum — assures full strength and 
long life. 

® Machine tool beveled ends — provide 
best welding surface and accurate bevel 
and land 


© The most complete line of Welding Fittings 
and Forged Steel Flanges in the World 
-insures complete service and undivided 
responsibility. 





— 








* WeldELLS and many other Taylor Forge prod 


are produced in Byers Genuine Wrought 
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orn MoRE GAUGES 


WITHOUT BREAKING EXISTING LINE CONNECTIONS 


Designed for permanent installa- 
tion on each service gauge connec- 
THE GROVE tion, the newly perfected Grove 
Combination Test and Shut-off 
Valve, used in conjunction with the 
VALVE Grove Comparator, effects further 
time savings in checking gauges. It 
avoids the necessity of breaking 
existing line connections. 


By reducing the line displacement 
between the service gauge and the 
Comparator, the Grove Triport 
Valve permits a greatly increased 
number of gauges to be checked on 


each charge of the rechargeable ; 
pressure cylinders. Through the use THE iH R 0 V E 

of this valve as many as 1000 gauges Peet G 

can be checked on a single pressure ange 
charge, depending on pressure COMPARATOR 
ranges. For full details write today 


for Bulletin No. 300. 


G RO V E Ss &@ ST k&k ATE Ge SG C O M P AN Y 


1197 67TH STREET, OAKLAND, CALIFORNIA 
BRANCH OFFICES: 5644 NAVIGATION BLVD., HOUSTON, TEXAS + 30 ROCKEFELLER PLAZA, NEW YORK CITY, N. Y. 
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A FAST START is a 


BIG ADVANTAGE IN (ping Loo 700 


The runner who gets a quick start has a big advan- 


tage over the slow starter. Often the quick start is the 
difference between winning and losing the race. 

A quick start is an important advantage in piping 
too. Give a qualified pipe fabricator an early start 
and you will obtain substantial benefits. If scarce 
materials are involved, an early order may avoid 
serious delay in delivery. If the piping plans are 
started at the time equipment is ordered, the qualified 


pipe fabricator has an opportunity to study the plans 


. . . Which frequently results in suggestions that save 
time and money and improve the piping design. 
Qualified pipe fabricators have well-equipped 
shops, staffed by skilled organizations of long experi- 
ence with all kinds of piping . . . hence, they can turn 


out better piping faster. 
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ROXBORO 


METALLIC PACKING ASBESTOS CORE 
IN RING, SPIRAL AND COIL FORM 


No. 851 is an unusually efficient metallic packing 
of low friction alloy formed around individually 
wrapped strands of lubricated asbestos cush- 
ions. Being soft and pliable, it readily adjusts 
itself to its running position without flaking at 
the point of wear, and is so constructed to insure 
a metallic contact at all times. Installed with the 
ease of fabric packing yet gives far longer wear. 
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ROXBORO—No. 851 will not score 
and is suitable for use on tempera- 
tures as high as 450° F. and may 

' be used on high and low pressures 
in any service where a Babbitt 
metal is suitable. 


THE ANCHOR PACKING COMPANY 


MANUFACTURERS—DISTRIBUTORS 
METALLIC & FIBROUS PACKINGS FOR EVERY PURPOSE 
GENERAL OFFICES 
PHILADELPHIA, PENNSYLVANIA 


FACTORIES: MANHEIM, PENNSYLVANIA e ELKHART, INDIANA e MONTREAL, CANADA 



































MUZZLES the Bite, MUFFLES the Bark 


Not many engineers let grit-laden 
air chew up the polished insides of 
their engines and compressors . . . 
if they know it. 

But the bark of intake air can 
be as hard on workers as its un- 
filtered “bite” is on machines. 

So—why not muzzle the bite and 
muffle the bark with a single device? 

Where it is desirable to combine 
the advantages of Air-Maze filters 
with silencing devices, use Air-Maze 
filter-sileneers. The silencing cham- 
ber is designed in proportion to the 
filter, and consequently tothe equip- 

ment on which 
it is installed. 


of intake air 


Air-Maze filter-silencers are 
available in either oil-bath or oil- 
coated types, featuring the patent- 
ed Air-Maze crimped, wire mesh 
media. These permanent, nonde- 
teriorating filters can be kept at 
their original high efficiency for 
years, even under severe dust or 
lint conditions. 

Standard Air-Maze filter- 
silencers cover all common engine 
and compressor needs. Special 
sizes can be built to meet any 
requirements. 

For specific recommendations, 
write, giving full particulars of 
installation. 


Large, oil-bath type Air-Maze filter-silencer. 
Incoming air flow is reversed and scrubbed 
by oil before entering the filter media. 
Silencing chamber is lower portion of unit. 


One of over 3,000 types 


AIR-MAZE CORPORATION «+ CLEVELAND, OHIO 
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INTAKE FILTERS 
TO FIT YOUR NEEDS 


OIL-BATH TYPE 
traps dust most 
efficiently, due to 
double filtering 
action. 


MULTIMAZE TYPE 
— highly efficient, 
viscous coated 
element for heavy 


duty. 


UNIMAZE TYPE— 
used both as spark 
arrester and intake 
filter. Has less dust 
capacity than Multi- 
maze type. 


Write for catalog 
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RELIANCE 


ATP 
| 
rahe 


DRIVE 


AN ALL-ELECTRIC 
ADJUSTABLE-SPEED DRIVE 
FOR A-C CIRCUITS 


SPEED RANGES TO FIT THE WORK 
SIZES 1 TO 30 HP. 


. 


CALL IN A RELIANCE APPLICATION ENGINEER: from our nearest 
office to work with you on applying electric motor-drive to 
speed up production, improve quality and reduce costs. These 
are the things that count today — and will count tomorrow, too. 


RELIANCE, MOTORS 


n many industries, send for Bulletin 3 


RELIANCE ELECTRIC & ENGINEERING COMPANY 


1088 Ivanhoe Road « Cleveland, Ohio 


BIRMINGHAM + BOSTON + BUFFALO + CH GO + CINCINNATI «+ DETROIT + GREE 
OUSTON, TEXAS + LOS ANGELES + MINNEAPOLIS + NEW YORK «+ PHILADELPHIA «+ 
PORTLAND, ORE. + ST. LOUIS +» SAN FRANCISCO + SYRACUSE, N. Y. AND OTHER PRIN 
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ADAPTABLE TO. 
TYPES OF BOILERS: 


Stoker-Fired, Of-Fir 
Pulver’ 





red, 


Hand-F 
ed 


yas-F 


Bagasse-Fired, 
ed, etc. 


WING 
SINGLE-STAGE 
BLOWER 


TYPE EMD 


CAPACITY REGULATION BY 
BUILT-IN VOLUME CONTROL 
1g Volfrol-Vanes) 


an reduction 
over @ wide range 





CHARACTERISTICS 


WING 
TWO-STAGE 
BLOWER 


TYPE COM 








HELPING BOOST THE BOMBER 





How Cardox Systems 
Protect War Industries 


@ Timed discharges, as needed, through 
built-in piping systems. . . supplied 
instantly from a single storage unit 
holding tons (if required) of liquid 
Cardox CO:. 

e Massdischarge of Cardox CO2“‘knocks 
out”’ fire, by... 

e Reducing oxygen content of the at- 
mosphere below the concentration 
necessary for combustion, and . . 


@ Cooling combustibles and fire zone 
below ignition temperature ... 


e@ Extinguishing fire quickly and com- 
pletely without damage from extin- 
guishing medium. 

CARDOX— CO, Systems with 
Enhanced Fire Extinguishing 
Performance 


A. Uniformity of CO2 characteristics. 

B. Extinguishing medium with uni- 
formly greater cooling effect. 

C. Accurate projection of CO2 through 
greater distances. 


D. Timed discharges, as needed, through 
built-in piping systems... supplied 
quickly from a single tank holding 
tons of liquid Cardox CO2. 
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@ Before a Flying Fortress . . . or any other 
war plane . . . takes to the air, an amazing 
number and variety of parts must be fabri- 
cated, assembled and tested. Should fire occur 
anywhere along the line... throwing produc- 
tion schedules out of time . .. the bomber birth 
rate is likely to take a dangerous nose dive. 

There are Allied planes making it tough 
for the Axis today that wouldn’t be in the 
air except for the fire extinguishing perform- 
ance provided by Cardox Fire Extinguish- 
ing Systems. 

Engineered applications of Cardox Systems 
are guarding against delay of vital war in- 
dustry—for example, in plants producing: 

Airplanes, Aviation Engines, Aviation Car- 
buretors, Airplane Parts, Engine Parts, Plastics, 
Rubber Products, Processed Fabric, Tanks, Tank 
Engines, Cold Strip Steel, Armor Plate, Forg- 
ings, Solvents, Motor Fuel, Electric Power. 

Cardox Fire Extinguishing Systems give a 
maximum of protection . .. guarding time as 
well as equipment . . . by providing (1) im- 
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NON-DAMAGING FIRE EXTINGUISHING SYSTEMS 
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mediate extinguishment by cold, inert carbon 
dioxide, which quickly smothers and “cools 
out” large or small fires; (2) elimination of 
damage by the extinguishing medium means 
machines and materials are usually back in 
production quickly. 

Today Cardox is concentrating its engi- 
neering and manufacturing facilities on two 
vital phases of America’s current emergency: 
(1) The design and manufacture of Cardox 
Fire Extinguishing Systems needed by a wide 
range of war industries to maintain and in- 
crease the birth rate of battle equipment; 
(2) working with industry on plans to increase 
the efficiency of fire protection both today 
and after the war. 

If you would like more information, write 
on your company letterhead for Bulletin P-8. 


CARDOX CORPORATION 
BELL BUILDING * CHICAGO, ILLINOIS 


District Offices in New York °* Washington 
Detroit + Cleveland «+ Atlanta «+ Pittsburgh 
San Francisco * tLosAngeles «+ Seattle 
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FOR TWENTY-FOUR HOUR SERVICE | 


ene COMPRESSOR’ 
















Available For Quick Deliveries 


Chicago Pneumatic Class T Com- 
pressors are built in a wide range 
ofsizes...15to 125h.p....in single 
or multi-stage designs ... for pres- 
sures up to 5,000 pounds... ”V” 
belt, synchronous motor or steam 
drive. Also available with “Oil- 
less” cylinder for use where com- 


pressed air must be free of oil. Send 
for Bulletin 728. 





“Overhead “V” belt drive ideally adapts 
Ciass T Compressor for use where space 
is limited.” 


















[Tee CHICAGO PNEUMATIC [pied 


AiR 
pNeumatic TOOLS COMPRESSORS 


VACUUM PUMP 
TOOLS Y s 
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AVIATION ac 
ROCK DRILLS General Offices: 8 East 44th Street, New York 17, N.Y. CEsSORiES 
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ROBINS makes: BELT CONVEYORS * COAL AND ORE BRIDGES « 
BUCKET ELEVATORS * CAR AND BARGE HAULS 
* CAR DUMPERS * CAR RETARDERS * CASTINGS * CHUTES * CONVEYOR IDLERS 
AND PULLEYS * CRUSHERS * FEEDERS * FOUNDRY SHAKEOUTS * GATES * GEARS 
* GRAB BUCKETS * PIVOTED BUCKET CONVEYORS * VIBRATING SCREENS °* 
SCREEN CLOTH * SELF-UNLOADING BOAT MECHANISMS « SKIP HOISTS ° 
STORAGE AND RECLAIMING MACHINES AND SYSTEMS * TAKEUPS * LOADING . 
AND UNLOADING TOWERS * TRIPPERS * WEIGH LARRIES * WINCHES * WINDLASSES 


FOR MATERIAL AID IN 


ROBINS VIBRATING SCREENS ARE ENGINEERED 





for the specific job they are to perform 


The efficiency, the economy, the durability you 
get from your vibrating screens depend to a great 
extent upon their ability to perform the precise 
functions and to handle the specific materials 
encountered in your plant. 


Robins Vibrating Screens are engineered indi- 
vidually for each job. . . given the correct speed, 
stroke, pitch and number of decks required for 
the kind, weight, mass, flow and quantity of 
bulk material to be sized and handled. 


The screens, themselves, represent outstanding 
examples of engineered designing. Take the Robins 
Gyrex, for example. It employs the single-shaft, 
circle-throw, positive stroke principle . . . a prin- 
ciple which, by the way, was originated by 
Robins, and on which we still hold basic patents. 
Added to the benefits and advantages of this prin- 
ciple are features which further promote effi- 
ciency, further increase productivity, further 
reduce maintenance expense... features found 
in no other makes or kinds of vibrating screens. 
Among them are: 


1. Ability to adjust the angle of the live frame 
without requiring any change of the supports. 


2. Astabilizing arrangement of the springs which 
relieves the eccentric bearings from the im- 
pact of thrust loads. 


A heavy, anvil-type floor-mounted cast base 
which absorbs impact forces eliminating the 
need for costly foundations or supports 


Triply-protected cloth arrangement. The cloth 
is supported over rubber-cushioned members; 
it is maintained under spring tension; it has a 
slight transverse arch. Whipping and crys- 
talization are eliminated; failure from these 
causes is prevented. The arch further terds to 
distribute material across the full width of the 
screening surface—all of which is serviceable 
since there are no clamps, no straps, no bars 
to blank-off this screening area. 


Robins Gyrex Vibrating Screens are intended for 
heavy duty sizing and scalping. For fine sizing, 
the Robins Vibrex has a high-speed, unbalanced 
vibrator. For horizontal installations and de- 
watering, the Robins Eliptex has an elliptical 
throw —to convey oversize material. Fully illus- 
trated and descriptive bulletins sent on request. 
Kindly address your request to Dept. P- 








ENGINEERS e MANUFACTURERS e ERECTORS 





CONVEYORS 


N C O R P O R A T CE D 
(ROBINS CONVEYING BELT CO.) 





PASSAIC +» NEW JERSEY 





It’s ROBINS 
MATERIALS HANDLING 


= 


MATERIALS HANDLING MACHINERY 
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A PRITCHARD designed Stand-By fuel system will eliminate the 
costly results of a forced shutdown due to failure of regular gas sup- 
ply. Fuel can be delivered by rail tank car or truck at any time, and 
stored for an emergency or critical demand. 


Propane-air possesses same heating qualities as natural gas and can be 
substituted in the industrial system without burner adjustments. 
Complete or partial changeover can be made in a few minutes. 
Butane, or propane-butane, liquified petroleum gas mixtures may be 
used interchangeably. 


J. F. Pritchard and Company design, engineer and construct complete 
Stand-By fuel plants to specifications, covering all types of fuel. 


J. F. PRITCHARD and Company, Natural Gas Division, Fidelity 
Building, Kansas City, Missouri. 


KANSAS ar, iy 7 7 ~] are = 25a) HOUSTON 
= Celery rete 


ENGINEERS AND CONSTRUCTORS 
FOR THE CHEMICAL * PETROLEUM * GAS AND POWER INDUSTRIES 


Manufacturers of Mechanical and Atmospheric Cooling Towers 
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SUPERIOR DIESELS 
dependability proven by American industry 


6-Cylinder 12x 15’’— 500-H. P.— 
514-R.P.M. Stationary Diesel Engine 


LL over America Superior Diesels 
A are getting the important jobs 
because their reputation for unfailing 
economical, vibrationless power has 


been proven many times. 


It is characteristic of Superior Engines 
that they do every job a little better 


than is required. In engineering, in 





manufacture and in performance, world 
tested Superior Diesels have always 


exceeded the claims advanced for them. 


a 





SUPERIOR ENGINES 


Division of The National Supply Co. 
Executive Offices: Pittsburgh, Pa. 


Sales Offices: Springfield, Ohio; Boston, Mass.; New 
York, N.Y.; Philadelphia, Pa.; Jacksonville, Fla.; Hous- 
ton, Texas; Fort Worth, Texas; Tulsa, Oklahoma; Los 
Angeles, Calif.; Chicago, Ill. Factory: Springfield, Ohio. 
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Start. Smoke from bomb at top of heater is drawn 


through heating element 


and discharged in slowly 
moving streams. 


The discharge outlets have slowly revolved through 
180° building up a blanket of warmed air. 


The “smoke bomb” tests 
shown in these pictures 
are a convincing demon- 
stration of the way in 
which WING Revolving 
Unit Heaters slowly 
spread a blanket of 
warmed air over the 
working area. 


NN 


The discharge outlets 


9 
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wHy Revolving UNIT HEATERS ARE MOST EFFICIENT 


BP AE OR OO RM RA RA AE EE 


ah, SM 


Note how the streams of heated air flow gently even 
to remote corners and around obstructions. 


Still turning through 270° the streams of heated air 
cover every part of working level. 


WING TIPS: 


Many manufacturers 
who waited too long last 
winter to order their 
Revolving Unit Heaters 
were disappointed. 
Don’t let this happen 
to you this year. 


j"% 


have completed one revolution 
demonstrating conclusively the thorough coverage of 


the WING Revolving Unit Heater. 


i peg is no other system of factory heating that 
can do what an installation of WING Revolving 
Unit Heaters does for factory workers. WING 
Revolving Unit Heaters gently circulate the warm 
air around bulky machinery and other obstacles and 


158 West 14th St., New York. 


L.J. Wing MfQ.Co. 


into otherwise cold corners, assuring a comfortable 
temperature at every part of the working level. The 
gentle air movement brings a sensation of fresh, live, 
invigorating warmth to workers. 


Write for a copy of Bulletin HR-2. 


Factories: Newark, N.J. 


WING 27 UNIT HEATER 


256 
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for plants burning 500 tons per 
hour, or less than 50 tons a day 


@ Give your plant maximum protection against 
shut-downs resulting from mine strikes and 
fires, transportation delays, etc., with a Bartlett- 
Snow Coal Storage and Reclaiming System. 

These systems are readily adaptable to prac- 
tically any existing coal handling system. They 
make maximum use of your existing facilities 

. are not costly to install . . . and practically 
eliminate any fire risk. Bartlett-Snow Systems 
store and reclaim coal for only a few cents per 
ton. They require the services of only one man 
—only when coal is being handled—and involve 
little operating or maintenance cost. 


Now—when the need is so urgent—investi- 
gate thoroughly the possibilities of increasing 
your field storage facilities. Recommendations, 
and estimates of cost of the system best stlited 
to your particular plant and yard conditions, 
furnished promptly—Simply send a blue-print, 
photograph, or rough pencil sketch giving 
approximate dimensions, distances, capacities 
desired, etc., to—Coal Handling Department, 
The C. O. Bartlett & Snow Co., 6205 Harvard 
Avenue, Cleveland, Ohio. Why not do it now 
—Today—there’s no time to lose! 


BARTLETT-SNOW COAL HANDLING 


CENTRAL STATIONS and INDUSTRIAL POWER PLANTS 


TRACK HOPPERS © SKIP HOISTS * BUCKET ELEVATORS + BELT CONVEYORS 


BINS AND BUNKERS «+ WEIGH LARRIES 
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* FIELD STORAGE + ASH HANDLING 
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Here’s Proven Efficiency 
with No Design Problems 


In several recent installations, Edge 

Moor Steam Generators, three drum 

type, are operating successfully at a 

pressure of 725 lbs. and a final steam 

temperature of 750°F, each producing 

150,000 lbs. per hr. In this compact 

& 2 design boiler furnaces are completely 

EDGE MO Pee water cooled and high efficiency is ob- 

fe dials tained by the inclusion of an Edge 

795 PRESS, TSSSTEAN TENP| Moor economizer of the horizontal tube 
t return bend type. 

Since all engineering work has been 
completed, these units can be repro- 
duced with a minimum of delay. 

Complete installation service is avail- 
able through Edge Moor, including 
Boilers, Superheaters, Water Walls, 
Economizer and Air Preheater. 


EOGE MOOR 
__ WATER WALLS 

















¢ Moct IRON WORKS, INC. 2c.ucc 


NEW YORK—30 ROCKEFELLER PLAZA ... CHICAGO— +1 NORTH LA SALLE STREET 
IN CANADA—UNITED STEEL CORPORATION, LIMITED, TORONTO 


Cdq 


POWER ® August, 1% 



















































IMMUNE TO RUST 













Section of Worthington 
type QDO turbine well 
pump with Monel sleeves 
ui on the line shaft, operating 
in water-lubricated ‘Cut- 
less’’ rubber bearings. 
Each sleeve is shrunk-fitted 
on the shaft as shown in 
the insert. 


LUBRICATED 
BY WATER 
YET 





Worthington guards against corrosion 
and abrasion in its turbine well pump 
installations by using Monel sleeves on 
the line shafts at every bearing, to com- 
bine strength and toughness with 


resistance to corrosion and abrasion. 





In Worthington water-lubricated tur- 
bine well pumps Monel shaft sleeves 
operate in “Cutless” rubber bearings in- 
stalled at 10 foot intervals. This type of 
construction eliminates the necessity for 
a line shaft made entirely of a costly 
non-corrosive alloy metal. 


In the Worthington turbine well pump 
line there is a type to meet YOUR require- 
ments, whether your conditions call for 
water or oil lubrication. 






These units are the 
product of the WORLD’S 
LARGEST PUMP BUILDER 
... one of America’s 
pioneers in deep well 
pumping equipment. 


FOR FULL DETAILS 
SEND FOR BULLETIN 
H-450-B29 
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WORTHINGTON PUMP AND MACHINERY CORPORATION 


_ Generol Offices: HARRISON, NEW JERSEY @ Offices and Representatives in Principal Cities 
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What You Save Witha 


THERMIX FAN STACK 


Thermix Fan-Stacks cost less to install 
because there is less material and labor in 
their production than for a fan, breech- 
ing and stack, or for a chimney. 


They save power because of fewer 
bends, turns and abrupt changes of area 
in gas passage. 

They usually save in cost of fuel be- 


cause they make boilers generate more 
steam with CHEAPER fuel. 


And they save steel because the breech- 
ing and fan inlet boxes are integral with 
the stack . .. the stack is of smaller aver- 
age diameter . .. only a single support is 
needed for fan and stack combined 


Twin Fan Ther 
mix Stack over 
Thermix Multi- 
cyclones and a 
twin boiler 


at atalale! 
Sor eede) 
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and all parts are combined into one ap- 
paratus. 


The Thermix Stack is a combination of 
a Fan and Stack in one unit . . . operat- 


ing as a unit, designed and built by a 

single, responsible manufacturer. You get 
complete coordination of the mechanical 
draft stack, the inlet breeching and all 


parts. Thousands of Thermix Stacks have 
been in use for years. 


Write today for our interesting catalog 
No. 109. 


PRAT-DANIEL CORPORATION 
Port Chester, N. Y. 


General Sales Agents 
Thermix Engineering Co., Greenwich, Conn. 
REPRESENTATIVES IN PRINCIPAL CITIES 


Ther rmix Recirculetor 
Dust Collecting Stack 
and Thermix Air Heater 
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You’ll find pertinent information on Walworth’s 
complete line of valves, fittings, pipe, and pipe 
wrenches in the new Walworth Catalog 42. 
Included are 78 pages of practical engineering 
data that simplify valve se‘ection and make 
piping layouts easier. Write, on business sta- 
tionery, for your free copy. Address: Walworth 
Company, 60 East 42nd Street, New York, 
N. Y., Department 85. 


Every part of a Walco wrench is designed and built for strength and 
safety of operation. The Walco grips and holds no matter how hard 
you pull. All parts of this modern wrench are made entirely of steel. 
The handle and both jaws are made of drop forged steel. The housing 
and handle are forged from a single piece of steel. Both jaws are 
carefully machined, and all parts are heat treated to provide tough- 
ness, uniformity, and strength. The cross locked lower insert jaw, 
which is an exclusive Walco feature, makes it easy to remove a worn 
lower jaw and insert a new one. The spring may be quickly and easily 
replaced without the use of tools. These features prolong the life of 
the wrench indefinitely. 

Users everywhere testify to the fact that Walco is the world’s 
strongest wrench, the safest, and by far the least expensive to use. 
It is made by Walworth Company, manufacturers of valves and fit- 
tings for more than a century. 


WALWORTH 


B es 
cmuns Walves ann fittings 


BOSTON WORKS 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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Initial 


pressure SIN AE FT: 
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Delivery PS \ eg 

pressure f» | 


May 21, 1943—6 AM-I|1 AM May 25, 1943—Noon to 5 PM 


“REQUIRED WORKING PRESSURE” 


DAY IN..-DAY OUT 








June 9, 1943—1 AM-6 AM 


No ... these charts are not doctored, they are shown exactly as recorded after 
the Foster Type 37-G2 Pressure Reducing Regulator was installed. In fact — 
16 years after. For 24 hours a day, every day during this time, it has delivered 
steam as required for intermittent processing at the working pressure recom- 
mended for the equipment . . . accurately and without maintenance other than 
periodic routine grinding of pilot valve “whether it needed it or not." 


Sorry, we can't give you the whole story, because we don't know the beginning — 
we have no charts to show the irregularity of delivery before the Foster Valve 
was installed. But we do know that the foreman in charge of processing was 
always complaining, “How the *?7!!? can you expect me to keep quality up and 
costs down with pressure wandering all over the lot?" — or words to that effect. 


Besides, we don't yet know the ending. As far as we can see, there is no reason 
why this valve should not go on giving accurate, trouble-free regulation for 
many more years. 


Our engineering recommendation was followed as to size and type for this 
service, and the valve was properly installed. And, incidentally, selection of 
proper size and type, and planned installation are of paramount importance 
in assuring satisfactory valve performance. Foster Valves consistently deliver : Pony 

d h Id th . d . ill b | d t th t ba : = Typical installa- 
and hold the pressure you require . . . and our engineers will be glad to see tha :: tion of a Fos- 
you get the right valve for your specific needs, and to make recommendations Noa ter Type 37-G2 


for its installation. Consult us without obligation. : ; Pressure Regu- 
lator. Catalog 


Complete, illustrated handbook man F 4 70 shows many 
on Foster Type 37-G2 and other Foster Type 37-G2 auxiliary or pilot other installa- 


operated valves for steam are built | tion suggestions 
with a variety of spring ranges and = — 
of alloys suitable for the pressure seaport 

ee er control con- 
and temperature —initial pressures 


: mections and 
sent if the request is made on up to 1500 pounds—delivery pres- by-pass ar- 


company letterhead. Simply ask sures up to 1200 pounds—total tem , rangements. 
for Catalog 70. peratures up to 900° F. 


FOSTER ENGINEERING 


PRESSURE REGULATORS...RELIEF AND BACK PRESSURE VALVES...AUTOMATIC STOP AND 
CHECK VALVES...ALTITUDE VALVES...DAMPER REGULATORS...FAN ENGINE REGULATORS... OM y2 ny 


Reducing Valves, Temperature 
Regulators, Pump Governors 
and Sirens—with eight pages of 
useful engineering data—will be 





PUMP GOVERNORS...TEMPERATURE REGULATORS...LIQUID LEVEL CONTROLLERS...FLOAT 
AND LEVER BALANCED VALVES...NON-RETURN AND TRIPLE DUTY VALVES...VACUUM 
REGULATORS OR BREAKERS...SIGHT FLOW BOXES...STRAINERS...SAFETY VALYES...SIRENS MONROE STREET - NEWARK, N. } 
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Several thousand miles to the west already have last longer, so more can 
of where you're reading this, an __ bespared for the important work over 
American face lights up asa welcome _— there. But when you do order, won’t 


la- 
‘OS- 


G2 Back here in the States, like thou- 


9% B sands of others now in uniform, he Cosapany, 500 Fifth Ave., New York 


og 


la- Bf able Wickwire Rope. 


ons 
ns, 


If 








wav 
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a He knows you need Wickwire Rope, 
on- too, to keep things running on the 
home front. So he appreciates your 
contribution in making the rope you 


friend from home arrives. you take it in coils when the lengths 


permit—so the handier reels can go 
to the front? Wickwire Spencer Steel 


sny | "arned the friendliness of depend- 


For outstanding produc- 
tion accomplishments, 
Wickwire Rope was the 
first in all New England to 
win the coveted Maritime 
M and Victory Fleet Flag. 








SEND YOUR WIRE ROPE QUESTIONS TO WICKWIRE SPENCER 


— a——eEaEoEoEEeeeeEeEeEeE——e—e——————EE 


WICKWIRE ROPE 


Sales Offices and Warehouses: Worcester, New York, Chicago, Buffalo, San Francisco, Los Angeles, 





Tulsa, Chattaneoga, Houston, Abilene, Texas, Seattle. Export Sales Department: New York City £ 





WHEN CUTTING WIRE ROPE, 


seizing is important, whether it is pre- 
formed or standard lay. The free book 
“Know Your Ropes” will help your 
new men (eld, too!) learn the right 
and wrong ways to care forand handle 
wire rope to make it last longer. Send 
for your free copy. 
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The player with an ace in the hole—an ace that 
will complete a Royal Flush—takes the money. 


The plant that can market a better product, and 
sell it for less, will take more than its share of the 
post-war business in its field. 


Morse Chain Drives, we know from experience, 
can help many a manufacturer with a power trans- 
mission problem to better both the quality and 
quantity of his post-war production—and enable 
him to sell at lower cost. For this reason, Morse 
Drives at work in your plant or in the machines 
you build can be, potentially, an ace in the hole 
that will help you beat tough competition. 





If you are looking ahead, planning a post-war 
program—make it a point to talk to your nearest 


ETROIT, MICH. 


Morse man. He can give you facts and figures, and 
show you why Morse Drives merit your serious 
consideration, regardless of the type drives you 
now employ. 





Right now, Morse, like most manufacturers, is all out 
on war work ... and eager to help others producing 
the weapons of war. Tomorrow, when peace comes, 
Morse plans to serve you better... to apply well-learned 
lessons that will help you, and Morse, to grow. 





Pioneering—Morse Rocker Joint Super Drives are open- 
ing up new fields beyond present power transmission 
ranges. 3/16” pitch Morse Drives are being used in 
transmitting no-load timing motions, other Morse Drives 
are employed in precision machining operations— 
because they can’t slip. Daily, Morse engineers are find- 
ing better answers to power transmission problems. 





DIVISION BORG-WARNER CORP. 
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Have You Seen This 
BIG New Climax? 


A Heavy Duty 
War Worker 

With a Peacetime 
Future 


er and Light 


"For High Achievementin the 
Production of War Materiel"’ 


m @ libre). 


Engineering Company 


GENERAL OFFICES & FACTORY: 


CLINTON, IOWA 


REGIONAL OFFICES: CHICAGO, ILL., DALLAS, TEXAS 
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The New Climax 12-Cylinder V-Type Engine 


When you need dependable self-generated 
power, mechanical or electrical, consider 
these new Climax V-design 12-cylinder en- 


. gines for your requirements. The rugged 


construction of the V-12 will render you 
many years of dependable brute power 
with a minimum service upkeep cost. As 
a stand-by generating unit to take care of 
emergency power failures the new V-12 


can be easily started to take over with a, 
minimum of delay thus reducing shut- 
down time and operating costs. 

For stationary power either mechanical 
or electrical in factories, office buildings or: 
municipal plants the new V-12 is extremely 
dependable and economical to operate and 
is an investment which will quickly pay 
for itself. 


HERE IS SOME DATA 


GENERATING CAPACITY 
Model V-335 develops 375 hp. at 1200 
r.p.m. 
Model V-390 develops 435 hp. at 1200 
r.p.m. 


FUELS USED 

Burns natural gas, butane, gasoline and 
other fuels. Change over is quick and easy 
with outside located accessories. Optimum 
performance is possible through dual car- 
buretors. 


DUAL IGNITION 

Available with dual battery, duel mag- 
neto or battery and magneto. Has two 
spark plugs per cylinder. 


FEATURES INCLUDE 

Aluminum pistons, rifle drilled connect- 
ings rods, 7 bearing crankshaft, water 
cooled manifold, overhead valves. Com- 
plete accessory equipment available. 


W RITE for more complete information today. 
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Eves and Ears of the 


You hear more of other craft than of Seaplane 
Tenders— but from Pearl Harbor on they've 
been in there ... patrolling . . . listening ... 
fighting. A Jap fleet moves toward the Solo- 
mons. Long before it is within range of land- 
based aircraft, Seaplanes from a Seaplane 
Tender have spotted it. From then on the officers 
of America’s fighting forces know 

every move of the enemy, and what 





Jeet 


to do about it, for example, the Bismarck Sea! 
To provide both propulsion and auxiliary 
Diesel engines for these and other important 
warcraft of the U. S. Navy is the assigned task 
of Fairbanks-Morse. It is a task of which we are 
proud. We feel that nothing less than our level 
best is good enough. 
Fairbanks-Morse & Co., 600 South 
~» Michigan Avenue, Chicago, Illinois. 


FAIRBANKS, MORSE & CO. 
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HEN condenser trouble makes shut-down of a 
vitally needed unit imminent and unavoidable — 
its a job for specialists. Call Conseco, and schedule a 


rush job — between peaks if possible. 


In a short time after actual shut-down, with our special 
hydro-dynamic shock test, we can tell you how many bad 
tubes you have. If the number is small, and plugging will 
ee get you by for a reasonable length of time, we'll give you 


the good news and have you back in service pronto, 


If the percentage of weak tubes is seriously high, we'll 
tell you that, too, and give you a report on what has to be 


done, and how fast we can do it — and we mean FAST. 


\GET THAT | 











NIT BACK 





Where retubing is found to be necessary, we can usually 
complete the job in one off-peak down — because we are 
specialists and because we have the know-how, the 


facilities and often the materials. 


For fifteen years, now, we have been servicing condensers 
and heat exchangers for utilities and industrial power 
plants throughout the nation. During this time we have 
developed our own time-saving tools and methods to 
give youa better, faster job. Today we are operating ona 
clock-around schedule — Emergency Service is our nor- 
mal business. Don't hesitate to call us any hour of the 


day or night. 


Condenser Souviac 


AND ENGINEERING CO., INC. 


81 RIVER STREET, HOBOKEN, NEW JERSEY 


NEW JERSEY TELEPHONE—HOBOKEN 3-4425 


NEW YORK TELEPHONE—RECTOR 2-9360 
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AFTER 6 P. M. AND SUNDAYS—HOBOKEN 3-4428 
8-CS-1 
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MINIMUM = OPERATING ane 


CRITICAL’ 1} \ MATERIALS KEEP PRODUCTION UP 
a ey i ARAL Er: 
COAL HANDLING At) | 
SYSTEM! 


“ ELEVATOR 


A RR De A AE EME SRE 


ASBESTOS | RECLAIMABLE 


BOARD toot STORAGE 
Giuciosune 1 | 


Lay up your furnace 

linings with Adamant 

SOME REPRACTORIF ee ees Cement 

aoe that makes the joints 

RCAICAS as strong as the 

oman brick they bond. Get 

added life before 

wae relining »*, paates 
° . s f | . +i ¢ 

Shown above is one typi- 5 ee TTT ot5 Designed to fill today’s ae oe sapere 

cal arrangement of the iy | needs for handling coal strength. Let us tell 

units in this B-B Coal emer ieee in either new installations : er — on oe 

Handling System. ; amant. 


. . Has a P.C.E. of 3000° F 
or oil-coal conversion, plus 
Write us today for this system offers numer- A DA MA A PR T 
complete details. ous advantages. Send for 
full information. FIRE BRICK CEMENT 
A Product of 


BEAUMONT BIRCH COMPANY BOTFIELD 


1505 RACE STREET PHILADELPHIA, PA. REFRACTORIES COMPANY 


MANUFACTURERS AND ERECTORS OF COMPLETE COAL AND ASH HANDLING SYSTEMS 784 8. Swanson St., Philadelphia (47), Pa. 


“aa | In Canada, Canadian Botfield Refractories Co. 
Ltd., 171 Eastern Avenue, Toronto 


NAb RG RE AMADA A LEDS 


CROUND | i 
STORAGE Xx : F | [Bi ju 54 HOPPER 
| ah poe: “am : neers s+ cana ean Coe 


STOKER C4 





























JUST TIGHTEN IT 
AND IT's THERE TO STAY Make Your Overhead 


Designed on brake band y | S A FE = A d 
principle, a built-in self- Reg. U. S. Pat. Off. 3 v & 8 n 
energizing locking ring keeps E y t KR h 

the nut from unwinding Self-Locking Nut a $ 0 e€ a C ial 


under vibration. Entirely 
self-contained, the “Unshako” is applied and removed like 


ordinary nut. Can be used again and again. Further informa- 


tion gladly sent upon request. 
Pat'd. 
and Pats. 


i. Os STANDARD PRESSED STEEL Co. 


Cc - JENKINTOWN, PENNA. 
utout Sec- ‘ 
tion Showing BRANCHES 


Locking BOSTON DETROIT INDIANAPOLIS CHICAGO ST. LOUIS SAN FRANCISCO 
Ring in Place 


Box 577 











QUICK ANSWERS... 


. Control 
to your most troublesome questions on 


from 
Here are 2276 pages of data constantly needed by engineers, machinists, tt the Floor 
designers, draftsmen, plant and shop employees in every branch of A 
mechanical engineering. Arranged in handy reference form are answers 


to thousands of questions of every type—covering theory, standards and 
Practice—compiled by ex- 








perts in many lines. 70 DAYS’ FREE | With the Babbitt Rim for Valves you 
TRIA ! McGRAW-HILL BOOK CO., eliminate danger and banish the step 
RIAL 330 W. 42nd St., N. Y. 18 

MARKS' : . ; ladder. You can now place your 

Sen3 me Marks’ Mechanica! Engineers’ Handbook for : 

MECHANICAL 10 dass’ examination on approval. In 10 days I will valves wherever they come economi- 
send you $7.00 plus few cents postage or return book j i 

postpaid. (Postage paid on cash orders.) cally and conveniently. They iit any 


ENGINEERS' valve. Let us tell you more about them. 
va . Write today. 
HANDBOOK  RIRUIEN Tey | 


4th edition. 2276 pages, c BABBITT STEAM SPECIALTY C0. 


ever 1700 illustrations, New Bedford, Mass. 
800 tables, $7.00 


Company ... 
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Wartime Production and 


TODAY 
Siihewtnal 





Post War Planning go hand in hand... 


ODAY the feverish tempo to produce more and 

ahead of schedule pervades the atmosphere in all 
production departments. New techniques, new meth- 
ods, new and improved processes of manufacture are 
constantly being developed, and the high standards of 
quality are maintained or enhanced through rigid in- 
spection, test, and careful analysis. 

Naturally, the information thus gained is already 
being carefully studied for adaption to postwar produc- 
tion of fabricated piping for peacetime applications. 

With welding playing such a major part in high 
pressure, high temperature, and stainless piping fabri- 
cation, accurate control of welding procedure through 


constant test and metallurgical analysis is of para- 


important work is of the finest, and coupled with more 
than forty years successful experience in designing, 
engineering, fabricating and erecting single units or 
complete piping systems, assures you of obtaining the 
highest quality in equipment and service. 


Start your postwar program today. Our engineers 
will gladly help you plan improvements, additions, or 
complete new plants. Our products and services in- 
clude: COMPLETE PIPING SYSTEMS for Central 
Station, Chemical and Process Plants; Industrial Piping, 
designed, fabricated and installed; CREASED BENDS, 
SUPERFLEXIBLE CORRUGATED TANGENTS; WELD- 
ED TUBING and FABRICATED STAINLESS PIPING; 
STAINLESS WELDING FITTINGS, TANKS and 


yu mount importance. VESSELS. Contact our nearest representative or write 
P Our facilities and personnel for performing this us direct. There is no obligation. 


, AND EQUIPMENT COMPANY 


10 Forty-Third Street -Pittsburgh’ - Penna: ~: 0 


Woolworth Building, New York Occidental Building, Indianapolis Peoples Gas Building, Chicago - Book Tower, Detroit 
Public Square Building, Cleveland -- 10 High Street, Boston - 


isburgh 
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525 Market Street, San Francisco A ok 




















A—Water Inlets. B—Water Outlets. 
C—Oil Rings. D—Thrust Collars (forged, 
turned and ground); integral part of shaft. 
E—Seals prevent dust leakage into bearing. 


BETTER BEARINGS GUARD 
Against Operating Failures on 
Vital War-Time Jobs! 


Wheel tip speeds may run as high as 4 miles per minute — 
temperatures may exceed 700° F.—that’s modern induced 
draft — toughest of all fan services! 

To meet such requirements successfully, Clarage Type RT 
Fans have water-cooled bearings of liberal size, as shown 
above. Note high grade construction and precision features, 

Note, too, that cooling water is 
circulated through each half of the 
bearing sleeve independently of 
the other — no joints or gaskets — 
no possibility of water leaking into 
bearing lubrication. 

These BETTER bearings are an 
important factor in assuring each 
Clarage RT Induced Draft Fan a 
trouble-free service life far longer 
than normal expectancy. 

And this ability to out-perform 
and out-last is equally character- 
istic of other Clarage Fans and 
Blowers. If you bave ANY war- 
time air-handling problem, it will 
pay you to get in touch with us. 


Pleelage Fare 





























A—Water Inlets. B—Water Outlets. 
C—Oil Filler Cup and Pipe. D—Bottom of 
Bearing and top of Support machined for 
accurate alignment, E—Shgft Seal prevents 
escape of gases from fan, 





















RT Induced 
Draft Fan serv- 
icing public util- 
ity—one of over 
2,000 Clarage 
power plant in- 
siallations. 

Woter-cooled 
bearings in fore- 
pane — big 

usky ones OK 
for any oper- 
ating condition. 





COMPLETE 
AIR CONDITIONING 







& 
COOLING 







* 
VENTILATION 









@ 
FACTORY HEATING 






& 
MECHANICAL DRAFT 








* 
FANS and BLOWERS 
for 
INDUSTRIAL NEEDS 






Kalamazoo, Mich, 


APPLICATION ENGINEERING OFFICES IN ALL PRINCIPAL CITIES 
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from Monel sheet. 











2000-lIb. water pressure p.s.i. inside . . . steam 
at 770°F. outside. 
That's the extremely tough combination met 


with brilliant success by Monel seamless tubing 
in boiler feed water heaters, built by the 
Griscom-Russell Co., New York, N. Y., for the 
Oswego Station of the Central New York 
Power Corporation. 

These heaters have U-tubes to eliminate 
necessity for floating head construction as the 
U-bends take care of differential expansion. 


Four heaters with Monel tubing were placed 





in service at this station during 1940-41. 


They have not been idle a moment . . . nor 








MONEL - “K” MONEL 


HEATER OPEN, Showing 
Monel tubing 34” OD by .065” wall, 
calculated to carry 11,500 Ibs. p.s.i. 
unit stress in the tube wall metal. 
Corrugated joint gaskets ore made 


ASSEMBLED HEATER. Shell carries steam 
at 770°F. and 650 Ibs. pressure. Feed 
water, while passing through tubes at 
2000 Ibs. pressure p.s.i. is heated to 475°F. 


on MONEL seamless tubing exposed to 


high pressures and temperatures for two to three years 
















seamless 


cost a penny .. . for repairs! 

Monel performs faultlessly because of its 
unique combination of properties. Monel re- 
tains strength and toughness at high tempera- 
tures. It resists the formation of corrosion film 
which would decrease the efficiency of heat 
transfer properties. 

Monel tubing in these heaters, bought be- 
fore the war, helps supply essential war power 
today . . . when current Monel production is 
devoted to direct military needs. 

* 
THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 


« “S” MONEL - “R” MONEL - “KR” MONEL - INCONEL - NICKEL - “2” NICKEL 


Sheet... Strip...Rod... Tubing...Wire...Castings 
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WHEN INVASION BOMBERS 
DUMP CARGOES OF DEATH 


@ Four-motored birds of prey 
swarm high overhead . ... brush 
earth’s blue dome with their tail- 
feathers .. . open their claws to hurl 
death and destruction on invasion- 
targets miles below. Timed to split 
seconds, they dare not miss a single 
wing-beat. 

Flying with these invasion bomb- 
ers are Pedrick precisioneered piston 
rings. They fly in another sense, too, 
back and forth on cylinder-walls, 
faster than eye can follow. Thanks 
to Pedrick’s heat-shaping process, 


they retain their tension, dimension, 
and flatness, even when only Ye 
of an inch wide! 

In American and Allied bombers, 
fighters, jeeps, half-tracks, trucks, 
or PT boats...wherever compres- 
sion is of first importance and 
precision is a must... Pedrick rings 
stand up and deliver in battle. They 
also save oil and fuel on the home- 
front, as they deliver full power to 
essential trucks, buses, tractors, 
and passenger-cars. Put your faith 
in Pedrick! 


HOARDING IS PATRIOTIC ... PROVIDED YOU'RE HOARDING WAR BONDS 
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WILKENING MANUFACTURING 
Co., Philadelphia and Scranton, Pa. 
In Canada: Wilkening Manufactur- 
ing Co. (Canada), Ltd., Toronto. 





TO POWER ENGINEERS 
AND MAINTENANCE MEN 


Our latest catalog shows how 
Pedrick makes precisioneered 
piston rings for superior per- 
formance and gives recom- 
mended installations for various 
types of pistons and service- 
conditions. It will be extremely 
helpful to you now when you 





must maintain present equip- 
ment up to_ peak-efficiency. 


Write for a copy. 








frrecisioneered PISTON RINGS 
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Above is shown the arrangement 
of Cochrane Hot Process Softener 
for high pressure, high tempera- 
ture system. 








HE effectiveness of the hot 

process softener at high pres- 
sures and high temperatures is 
demonstrated in arecent Cochrane 
installation. 


Whereas most hot process soft- 
eners operate at low pressures and 
seldom over 15 to 20 Ib. gage, this 
softener is operating at 50 Ib. 
, gage, with an operating tempera- 
ture of 298° F. 


The chemicals used are lime and 
. soda ash and phosphoric acid. 


COCHRANE REPRINT NO. 25 


COCHRANE 


“OPERATION OF HOT 
PROCESS SOFTENER 
AT 50 LB. GAGE” 


By Joos and Kemmer 


A reprint of this story 
describing in detail 
theaboveinstallation. 
If interested, this re- 
print should be of con- 
siderable help in solv- 
ing your own water 
conditioning prob- 
lems. Write for acopy. 
Use the coupon. -— >» 
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The installation has a softening 
capacity of 28,000 gph of raw 
water and a capacity to heat and 
deaerate condensate at a rate of 
16,000 g ph. 

Softening is carried out in 2 stages. 
In the first stage the water is 
treated with lime and soda ash. 


Then it is decanted to a second 
compartment where it is deaer- 
ated and then treated with phos- 
phoric acid to reduce the hardness 
and alkalinity remaining after the 
lime-soda ash process. 


AVAILABLE FOR REFERENCE 


COCHRANE PUBLICATION NO. 4021 


COCHRANE CARBITE 
COCHRANE (CARBONACEOUS 
7 / ZEOLITE) SOFTENERS 


/ 


A 16 page publication 
describingin consider- 
able detail the Coch- 
rane Carbonaceous 
Zeolite Softening 
Equipment, with 
typical analyses, dia- 
grams and photos of 
installations. A copy 
will be mailed on 
request. > 


SOFTENERS 





y 
STORAGE Tanx 


COCHRANE HOT PROCESS SOFTENER OPERATING AT 
HIGH PRESSURE AND HIGH TEMPERATURE IMPROVES 
PERFORMANCE AND SAVES ON CHEMICALS 


The final effluent is filtered, com- 
bined with the condensate and 
used as boiler feed without 
further treatment. 


This has resulted in a high degree 
of hardness reduction and in 
economy of chemicals. Further 
details of this installation are 
incorporated in Cochrane Re- 
print No. 25. Write for a copy. 


COCHRANE CORPORATION 
3106 N. 17th St., Philadelphia 32, Pa. 


Cochrane Corporation 

3106 N. 17th Street 

Philadelphia 32, Pa. 

Check Please send me a copy of 

[ | Cochrane Reprint No. 25 

[| Cochrane Publication No. 4021 


Name 


Title 


Firm 
ES cccincctcanbuaadaiaincnennmusinnts 
City. -.---~-ccccnccccsencgesee- State.-..--- 


LK KKK SSS ee al 
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For Many Drives A 
Steam Engine Powe 


‘ 
The Troy-Engberg Steam Engine 








No one questions the dependability of the Troy-Engberg Steam 
Engine—industry's outstanding power drive of this class. Our 
records show hundreds of these units operating fifteen to twenty 
years, even longer, without need for major repairs. 





When plant heat balances are right, the economy of this engine 
is exceptionally high. It takes only a year or two to pay off the 
entire cost; there is a return of from I7 to 430% on the invest- 
ment. 


TROY ENGINE & MACHII 
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is the Best Power 


because of its dependability A 
Rost because of its economy 
because of its flexibility 








As for its flexibility . . . consider the step taken not long ago by a 
very large public utility which installed 24 Troy-Engberg Steam 
Engines as drives for its 48 stokers. In this installation, the speed 
of each engine is automatically controlled. 


Dependability, economy, flexibility are combined with plus values 
such as high-starting torque, heavy overload capacity, explosion- 
proof construction, oil-free exhaust. These are the advantages of 
the Troy-Engberg Steam Engines. 


4 - C O 4A PA ns Y SS I aati ats 


TROY 
ENGBERG 
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PIPE FITTING TOOLS 


“TOLEDO” offers sturdy open-side pipe 
vises in three models No. 00 capacity 
Ye to 1¥%2 inch pipe. No. 0 capacity 
Ye to 2¥2 inch pipe. No. 3 capacity /% 
to 4% inch pipe. Excellent for fitting 
make-up work. 


Ratchet pipe reamers that quickly re- 
move burrs from pipe ends. Junior 
Ratchet capacity % to 2 inch pipe. 
Ratchet Reamer capacity % to 3 inch 


pipe. Natural hand grip assures easy 
operation. 


Sold by leading suppliers everywhere. 











THE TOLEDO PIPE THREADING MACHINE co 
TOLEDO, OHIO NEW YORK OFFICE, No. 2 RECTOR ST. 


* “TOLEDO 























BUY WAR BONDS AND WAR STAMPS 











WILLIAMS-HAGER 
Simplified FYRITE co, Analyzer Flanged SilentCheck Valves 


Vudticates Stack 0s 
INSTANTLY! 


Makes ACCURATE Flue Gas Analysis EASY 











The first step towards fuel econ- | 
omy is to control chimney losses. | 
The FYRITE “‘Orsat’’ CO, Analyzer 
makes — flue > pew — 

—instantly exposing fuel waste y 

—inslanly exposing twee’ | ASSURE UNINTERRUPTED FLOW 
veniently held in the hand while 

analysis is taken. It is accurate The WILLIAMS-HAGER Silent Check Valve is tight 
within ', of 1% CO,; spill-proof; under every condition of service and pressure. Yet it 
cold-proof; rugged, — — assures unrestricted and uninterrupted flow of liquids— 
pect. More then oghuegs there are no webs to hamper the flow. It will operate 
in any position and is of rugged, simple, compact design. 
WILLIAMS-HAGER Silent Check Valves can be built of 
semi-steel, cast steel, government bronze, stainless steel 
or monel metal. From 1” to 20" inclusive, pressure-resistant 











OXYGEN ANALYZER designed 
on same principle available soon. 
Write for particulars. 






































to 6000 pounds, and for all liquids—including oils and 
RETURN THIS COUPON FOR BUL. 340 chemicals. Write for complete information con- 
on Fyrite “Orsat” and learn how to get im- tained in Catalog No. 142. 
$ 50 compiere mediate delivery under priority regulations. 
182°. INDUSTRIAL ] 
TYPE FLUE FILTER The ; 
N 
kaa C.0O M P ANU 
Industrial Instrument Co. — 
7000 BENNETT ST ; 
PITTSBURGH, PA City ate P : 
2055 Pennsylvania Ave. Pittsburgh, Pennsylvania 
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Homestead Lever-Seald Valves Provide 


SMGHTLINE 


















Homestead Lever-Seald Valves provide 
STRAIGHT-LINE FLUID FLOW. There are no 
obstructions . . . no detours! Consequently, 
pressure-drop is reduced to a minimum. Hun- 
dreds of leading industrial plants whose operat- 
ing requirements demand uniformly maintained 
line-pressures, have solved their difficulties by 
changing to Homestead Lever-Seald Valves... . 
the quarter-turn valve with STRAIGHT-LINE 
FLUID FLOW. 


Choose Homestead Lever-Seald Valves in 
sizes 144"' to 10"' in metals and alloys to suit 
your requirements, from Valve Reference Book 
No. 38; or consult our engineering department 
for special valves designed to your own speci- 
fications. Write today! 


yp. 


N 


1. instant stick-proof operation 





2. Quarter turn fully opens or closes 
1| 3. Positive seal without lubrication 


| 4. Sealing surfaces always protected in 
& both open and closed positions. Cor- 
rosion practically eliminated 


NN EX UNOBSTRUCTED STRAIGHT-LINE FLUID FLOW 


6. All operating parts protected from 
damaging effects of service condi- 
tions and weather 





















=ucnY Homestead 
we fer the itr Fie. LEVER-SEALD WALVES 


HOMESTEAD VALVE MFG.CO. - - - P.0. BOX 210- -- CORAOPOLIS, PA. 


277 


DRAIN RECEIVERS 
WITH NO AIR LOSS 


STRONG Open Bucket 
Trap draining air receiver. 
This type is not affected by 
pulsations nor does it lose 
air, which is vented back 
to receiver. CIRCLE: 
STRONG Float Trap used 


to drain branch air lines. 


| 
| 
| 
AIR ||\—e-—— PRESSURE EQUALIZER LINE 


RECEIVER 


DISCHARGE 


Reciprocating compressors cause 
pressure surges in air receivers. 
These pulsations tend to “bounce” 
buckets of inverted bucket traps, 
resulting in excessive wear of 
parts, continual discharge and 
loss of air. 

STRONG Open Bucket Traps 
are not affected by such pulsa- 
tions. Only the weight of conden- 
sate in the bucket causes them to 
discharge. No air is lost during 
discharge, and air displaced from 
the trap by incoming condensate 
is vented back to the receiver. 

This hook-up also is used for draining gas receivers and 
accumulators. Where liquids other than water are handled, 
special traps are furnished. 





Completeness of the STRONG lines enable us to recommend 
exactly the type and size you need—open or inverted 
bueket, closed float, float-and-thermostatic (blast), etc.— 
forged, fabricated (welded), cast and semi-steel construc- 



















tion. Send your problems to Strong, Carlisle & Hammond 
Company, Cleveland, Ohio. ES 
no STEAM 
wer sTRO ket Traps 
oT \nverted Bucke ; 





Float Traps 
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Reducing Valves 








STRONG 


STEAM SPECIALTIES 
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Are you equipped to hold 
your job?—to get a new one? 


The men who are keeping their jobs today—who are not feeling the 
whip of competition—are those who have kept one jump ahead ci 
their jobs. They are the men who are equipped with a thorougb- 
going and growing knowledge of the business they are in 


It works in the power plant field as well as in any other. Some meo 
fit themselves to do a little more than their job calls for. They fi 
themselves to do a little more than the other fellow. They make a 
steady effort to equip themselves with the best kind of job insurancs 
there is—KNOWLEDGE. 


How about you? Do you know how quickly knowledge will pile up— 
hew quickly you will become more valuable—if you spend a few 
minutes a day, regularly studying sound books like the McGraw-Hiii 
Library of Power Plant Practice? Do you know how easily it can be 
managed, paying only a few cents a day, while you use the books? 


Thousands of men have followed this plan to win advancement or to 
make their jobs safe. You can too. Read about this Library and our 
Free Examination Offer. Then send the attached coupon to us today 


POWER PLANT PRACTICE 
(6 volumes—2,477 pages, 2,404 illustrations) 


The Library of Power 
Plant Practice is the 
atandard of the power 
plant field. It is accurate 
— it is thorough — it is 
complete. It is the result 
of years of experience 
with power plant prob- 
lems. The man who has 
it has the best. The Li- 
brary covers the whole 
field—nothing is omitted. 
The solution of every 
problem is plainly worded 
or explained with a clear 
illustration. The little 
stickers and the big 
troublesome problems are 
all worked out in advance 


for you. There can be 
only one result from 
studying these books a 


few minutes each day — 
more money in your 
pocket. 





No books dealing with the 
work of the power plant 
man were ever s0 com- 
plete — so authoritative— 
80 practical in text and illustrations as these. 


The man who puts this 
set of books into nis library can do so knowing that he has the utmost 
in power plant books—a set that will give him in language he can 


understand, all the information he needs in order to get ahead ip 
his work. 


Easy to Understand 


These books are written in everyday easy-to-understand language 
They are written to help the man on the job. It is just as if the 
author were working in the plant by your side and giving you the 
benefit of his vast knowledge, man to man. There is no bunkum ip 
this Library, nor is it cluttered up with impractical theories. It is s 
Power Plant Library FOR POWER PLANT MEN. 


Glance at the ticles of the books in the photograph. They will give 
you an idea of how completely this Library covers Power Plant Prac 
tice. Here you have all the information necessary to make you indis- 
pensable on the job. 


See it 10 days—Send no money 


Fill in and mail the coupon below and we will send you the six volumes 

of the Power Plant Library for 10-days’ examination. If you decide 

to keep the books after examining them, just send $2.00 and then $2.08 

a month until the total low price of $16.00 has been paid. See the 

coupon below for details. Send it Now and HOLD THAT JOB! 
McGRAW- HILL 


FREE EXAMINATION COUPON \W 


McGRAW-HILL BOOK CO., Inc., 330 W. 42 St., New York 18, N. Y. 


Ship to me, cnarges prepaid, the six voiumes of the Library of 
Power Plant Practice. If satisfactory, I will send $2.00 in ten 
days and $24.00 a month until the price of $16.00 has been paid 
If not wanted I will return the set to you postpaid. (To insure 
Prompt hipment write plainiy and fill in all lines.) 
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OPPER ALLOY BULLETIN 


MARINE AND POWER EDITION 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 























Prepared by Bridgeport Brass Company “adogenie Headquarters for BRASS, BRONZE, and COPPER 
WY 


Tubing Failure Avoided By 
Knowledge of Corrosion Causes 





Bridgeport Research Reports Are Continued 
As Aid to Marine and Power Engineers 





The necessary present-day restrictions 
on the use of metal makes it increasingly 
important for marine and power engineers 
to do everything possible to extend the 
service life and efficiency of condenser and 
heat exchanger tubes. This can be done 
more readily when the fundamental causes 
of corrosion are understood. An outline of 
the mechanisms of different types of corro- 
sion was started in the last issue of the 
COPPER ALLOY BULLETIN. Reprints of this 
are available upon request. The following 
is a continuation of this information: 


The rate of the reactions previously dis- 
cussed is determined by the slowest of the 
reactions under a given set of conditions. 
For example, the reaction M + H,O0— 
MOH + H for iron is the fastest and the 
reaction 2H + O — HO is the slowest 
under many commonly occurring conditions. 


Effect of Oxygen 


Several investigations have shown that 
the rate of corrosion in natural water is 
almost directly proportional to the oxygen 
content. In a closed system, such as a hot 
water heating system in a home, the corro- 
sion becomes negligible after the oxygen 
has been gradually removed. The rate at 
which the reaction proceeds also depends 
upon, the character of the metal, hydrogen 
ion concentration (called pH), temper- 
ature, etc. 


Detecting Corrosion Products 


The detection of the corrosion products 
(metal hydroxide, hydrogen or water) re- 
sulting from these reactions varies with the 
corroding metal or alloy and corrosive solu- 


Note: Bridgeport products are supplied in accordance with existing priority regulations, 


BRIDGEPORT 


BRIDGEPORT BRASS COMPANY, BRIDGEPORT, CONN. 
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tion. The hydroxides of the active metals, 
for example sodium and potassium, are 
very soluble in water and will not reveal 
their presence for some time. The evolu- 
tion of hydrogen, however, is very rapid 
and the reaction is violent. The hydroxides 
of the less active metal, such as iron, are 
only slightly soluble in water and quickly 
reveal their presence as white or reddish 
brown ferrous and ferric hydroxides. 


The removal of metal ions from the solu- 
tion by the formation of an insoluble or 
soluble corrosion product permits the re- 
action, M—-M+-+e to go forward. Some- 
times other materials present in the water 
coprecipitate with the slightly soluble hy- 
droxides and form a more or less protective 
coating on the surface of the metal. A small 
quantity of dissolved carbon dioxide in 
water takes part in the formation of a 
practically insoluble green basic copper 
carbonate, such as is found in copper piping 
in service for some time, which greatly re- 
tards or stops the corrosive action. 


Complex Salt Reactions 


In the presence of salts, such as sodium 
chloride, the reaction M + H,O—MOH + 
H becomes more complicated: 


(7) M + H,0 + NaCl—MCIl + NaOH 
+H 
(8) MCI + NaOH—MOH + NaCl 


(9) M + HOH—MOH +H 





However, reactions (7) and (8) overlap 
so that a mixture or compound of metal 
hydroxide and chloride called a metal oxy- 
chloride is formed on the metal surface. In 
this instance, the reaction 2H + O—H.,O 











still remains the controlling factor as al- 
ready described. 


Nature, Distribution of 
Corrosion Product Important 


Both the nature and the distribution of 
the corrosion product formed on the metal 
surface have a tremendous influence on the 
rate of corrosion, it has been discovered as 
the result of extensive service and labora- 
tory tests. For this reason a careful study 
of the reactions discussed furnishes a valu- 
able clue to the proper selection of con- 
denser tubes for service under various con- 
ditions, as well as to recognizing the reasons 
for tube failures. (The experience of Bridge- 
port condenser tubing engineers and labora- 
tory engineers, gained both from experi- 
mental work and by investigating a large 
number of tubing installations throughout 
the country, is available to aid marine and 
power engineers in the solution of their 
particular corrosion problems.) 


As has been seen, the corrosion product 
may be a solid impermeable or a permeable 
film with physical and chemical properties 
which are different from the metal being 
corroded. The corrosion films which form 
on metals are generally considered as be- 
longing to two classes: the visible non- 
protective films and the invisible protective 
films. There are in addition, of course, films 
which have characteristics between these 
two extremes. 


(The discussion of corrosion causes will 
be continued in the next issue of this 
bulletin.) 





A red hot billet of Bridgeport brass in position for 

extrusion into tubing. This extrusion press is typi- 

cal of the powerful precision equipment now being 

used by Bridgeport to increase the scope of brass 
mill production. 


BRASS 


ESTABLISHED 1865 


779 








Get this rdige 
CALCULATOR FREE 


@ A simple, time-saving slide rule that shows 
expansion in 100 feet of pipe—for various ma- 
terials and temperature ranges. Abbreviated 
steam table printed on face of calculator. No 


computations necessary —no handbooks — no 
chance of errors. 
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feet Wrought Iron Pipe with highest temperature P U . > ATl N G £ LE Cc TR MA G N ET 


corresponding to 100 lbs. steam pressure (by 
gauge) and lowest temperature 0°. VIBRATOR 


Write us about your problem 


SYNTRON CO., 492 Lexington, Homer City, Pa. 
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Sts FREE mal the coupon | SMOOTHNESS OF BENDS 


No breaking of pipe due 
We will send you an ADSCO Expansion Calculator that 
will tell you HOW MUCH the expansion will be — also 





to scientific develop- 


TAL’S Prestal 


HYDRAULIC PORTABLE 







PIPE BENDER 


for iron and steel pipe 
from 3%" to 4//," 


@ No Heating 
@ No Filling 
@ No Kinks 
@ No Wrinkles 


The NEW TIME-SAVING, 
LABOR-SAVING MACHINE 
that ELIMINATES EXTRA 
WORK! 


Why use fittings, elbows, etc., in place 
where they are not necessary? Make you 
job easier—faster—less complicated and @ 
the same time save critical materials. 

Those who use TAL'S PRESTAL once, neve’ 
again go back to old, time-wasting methods 

Use it for all types of plumbing anc 
heating 

TAL'S PRESTAL is portable — goes along 


H = . ° ‘ 
ADSCO Catalog that will tell you HOW TO PROVIDE mat of Lending form on every job—is so easy to operate thy 
FOR I ers. No job too compli- even “green hands’ will turn out smoot, 
T. i ' wrinkle-free bends in one single, simple oF 
cated. eration requiring only a few minutes. 
= = = = = om a ae a =e — a a a ay 
: AMERICAN DISTRICT STEAM COMPANY, N. Tonawanda, N. Y. 8 Obtainable in three rye ~ 
*Please send me ADSCO Expansion Calculator@ilso ADSCO Meets U. S. Navy, Army & Maritime Comm. 
qv Expansion Joint Catalog. acerca "i | Specifications. 


‘ Name 


Address 
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Write today for circular giving complete descriptio- 
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Wheelco | 
FLAME-OTROL . 
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OIL 


BURNER 
OPERATION 


This schematic installation diagram merely suggests one of innumerable applications of the 





Wheelco Flame-otrol Combustion Safeguard (a Wheelco pioneered electronic achievement). 
The Flame-otrol provides double protection against explosion hazards by (1) instantly shut- 
ting off fuel to the burners upon failure of the flame, and (2) causing instant shut down of the 
sytem should any condition develop within the instrument itself, which might interfere with its 
operation. The Wheelco Flame-otrol operates with equal efficiency on gas, oil, powdered 
coal or any combination of these fuels. Available with automatic or manual ignition, time de- 
lay for purging, or other desirable sequences. Flame-otrols may be combined with any type 
of temperature or pressure controllers. Approved and listed by both the Underwriters 


Laboratories and the Associated Factory Mutual Laboratories. 


Complete information is Wheelae Insthuments GG. 


given in Bulletin L2 
863 W. HARRISON STREET @ © ¢ CHICAGO 7, ILLINOIS 


write for your copy. 


Originator of "Electronic Principle” Temperature Controls 
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twin retorts. 


BROWNELL STOKERS 


For those interested in a good stoker for plant, institution, 
office building. hotel, apartment or home, there’s a 
Brownell Underfeed to suit your requirements up to 
500 h.p. with single retort—larger industrial sizes with 


Write for illustrated bulletin 

























WHERE TO Buy 


Featuring additional products and specialties for power plants 

















FIRE AND FLAME 


AND FURNACE SLAG 
Casnot Penetrate Armor-Clad! 


Don’t expose your expensive newly 
lined furnace walls to the ravages of 
slag adhesions, flame penetration and 
fumes and other causes of furnace 
wall disintegration and collapse! 


Insure Longer Life and Unin- 
terrupted Furnace Operation 
by the use of ARMOR-CLAD mono- 
lithic firewall coatings applied with 
spray or brush and ready for protec- 


tive use as soon as your furnace heat 
has reached operating temperature. 


In successful use by many of the 
nation’s foremost industrial plants and 
ships at sea! 


Send for booklet P, Free samples 


ARMOR-CLAD COMPANY 


EMIL A. SCHROTH, President 
39 HYATT AVE. NEWARK, N. J. 


; 
‘ 











Industrial 


Burners 





NEW DESIGN 


sienp, transparent, plastic carbon test 
amp, visible from any direction 








TESTS 110-250 VOLTS 
Insulated pliers for testing and pulling fuses. Feold- 
ing prongs fit base plugs. Test cord attachable. 
Can be obtained from G.E.—Westinghouse, or 
other first class jobbers 


START TEST POCKET PLIERS 


235 Canal St. New York, N. Y. 








AMERICAN 
‘CHIMNEY CORP. 
| 141 Fourth Ave. 
. New York City 


| BRANCHES: BOSTON 
PHILADELPHIA - BUFFALO 
PE eY EL AMD. + DETROIT 


pt 
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VIBRATAP CLEANER 


For fire tube and water tube boilers. Rapid vi- 

bration quickly breaks scale’s grip on tubes. 

Fast, perfect cleaning—down goes fuel expense! 

Jugs try one! Also ask about our Mohawk power- 
™ Soot Scraper. 


BRUNT EQUIPMENT CO. 
60 S. DIVISION ST. BUFFALO, N.Y. 












USE LESS FUEL 
GET MORE POWER 


















End Pump Troubles! 


HILL eur ‘vatves 


@ The valve with the re- 
newable feature restores 
old pumps to original effi- 
ciency. Constant contact 
is maintained over the 
full bearing surface no 
matter in what position 
the valve rotates because 
of the exclusive HILL de- 
sign. Efficient, durable, 
economical, accurate. 
Send today for bulletin that tells how to get 
better pump performance. 


HILL PUMP VALVE CO. 
2728 ELSTON AVE. CHICAGO, ILL. 

















BOILER BAFFLES 
HIGH TEMPERATURE 


Refractory Cements 


SANFORD C. SMITH A Ht ge eg 
1715 NIAGARA ST., BUFFALO, N. Y. 










For Industrial Processes, Heating and Ar 
Conditioning Systems, Hot Water Heaters and 
Shower Baths. Write for Bulletins. 


Offices in &7 Cities 
2671 Greenview Ave., Chicago, W. 














THE ORIGINAL 
Tripp Metallic Packing 
| TRIPP METALLIC PACKING CO. 








A Good Habit .. . 


This “Where to Buy” Section 
supplements other advertising in 
this magazine. It’s a good habit 
to check this page—every issue. 
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eee tte build the 


S. E. Co. Coal Seale this 
way to give you 


reliability! 


Belt will out-wear and out-perform fast- 
ened belts, and, though the Endless Belt, 
(installed as standard equipment on 
every S. E. Co. Standard Coal Scale) 


San 


costs us more, you profit from its efficient, long-life 
service. 
Write to us today. . 


Endless Rubber Belts are employed in S. E. Co. Coal 
Scales to guarantee you the finest belt service obtain- 
able. Facts and figures have proven that an Endless 


STOCK 





illustrated bulletins clearly 
explaining this better Coal Scale will be 
sent at your request. Address Stock En- 
gineering Company, 9807 Theodore Ave- 
nue, Cleveland, Ohio. 





ENGINEERING CO. 


. * $.ECo. Coal Valves and Coal Scales 








CONICAL Non-Segregating Coal Distributors 


“ 





than Ye “Critical Material” * 
THERM-O-TILE 


Reg. U. S. Pat. Off. 


Underground Pipe Conduit 


The most important test for every decision today is: 
“Will it help win the war?” Applied to Therm-O-Tile 
the answer is definitely “Yes”. You save MUCH metal 
when you use this conduit. Pipe supports are _ the 
ONLY metal in Therm-O-Tile. In fact, the “critical 
material” averages less than 2%, by weight, 

of the entire conduit. 











Sturdy 
monolithic 
concrete base. 
No broken stone fill. 
No bell joints. Condensate 
pockets cannot form. Strong 
arched construction. Internal 
channel drain, Ete. Ask for Bulletin 381. 

‘old and installed by Johns-Manville Construction Units in all 
Principal Cities. See our page in Sweet’s or The Heating Guide. 


H. W. PORTER & CO., Inc. 
827-P Frelinghuysen Ave., Newark, New Jersey 


Without obligating us in any way, (J Please send Bulletin 381, 
Send representative. [1] Enclosed is a sketch, with principal 
ita of a prospective job, on which we shall be glad to have 
‘our () comments, (] quotations. 
Clip your name, firm, and address to this ad; tear out with the 
checked squares above; mail; and you will hear from us promptly. 

















Reducing Valves 


ATLAS 


For Every Service 


Take for example, our ATLAS Type “A,” 
shown at the right. It offers five important 
advantages: 
1—Auxiliary Operation; 4—Easily Repaired; 
2—Easy Inspection; 5—Guaranteed 
3—Quick Adjustment; 


ATLAS Reducing Valves are rugged, de- 
pendable, and adaptable to an exceptionally 
wide range of services: Constant; Intermit- 
tent; Dead End; and for Saturated Steam; 
Compressed Air; Water; Oil; Ete.—at uny 
industrial pressure to any reduction. 

Form the good habit of always placing all 
regulating problems in the hands of ATLAS 
Engineers. 

The coupon below will make it easy for 
you to obtain our Data and Price Book, or 
information on other ATLAS products. 


Al LAS VALVE COMPANY’ 


REGULATING VALVES FOR EVERY SERVICE 
289 South Street Newark, N. J. 


Representatives in Principal Cities 


Without the slightest obligation, please send the “Atlas Reduc- 
ing Valve Data and Price Book.” Also, please send complete in- 
formation on the following Atlas products: 

) Float Valves [J Exhaust Control Systems () Thermostats 
[| Campbell Boiler Feed {(_) Damper Regulators (} Balanced Valves 

Water Regulators i] Pump Governors () Control Valves 

( Temperature Regulators () Oil Control-Cocks C) Humidity Controllers 
C] Pressure Regulators 
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HELP MEET WAR-TIME 
OPERATING SCHEDULES 


The war is putting major emphasis on pump 


dependability in plants such as the REA 
Diesel Plant at Hampton, Iowa. Cooling 
water in this plant is circulated by eight 
motor-driven Goulds Centrifugal Pumps, four 
for soft water and four for raw water. In 
more than four years of operation, generat- 
ing over 28,000,000 kw-hr., running at times 
with an overload, this plant has not had a 
single engine failure. 

Rigid operating schedules can be main- 
tained only if the proper pump has been 
selected and correctly installed. Engineers 
responsible for the selection of pumping 
equipment rely on Goulds Pumps for maxi- 
mum efficiency and a minimum of mainte- 
nance expense. They know through experi- 
ence that performance is built into every 
Goulds 


squarely in back of every installation. 


Goulds Pump —and_ that 


stands 





— 
GOULDS SERVICE 


PROMPT * COMPLETE - NEARBY 


284 











100; 





























75 
50 ‘eee 
25 
0 
12 6 12 noon 6 12 


THE SHUNT STEAM METER 
DOES NOT “CHOP OFF" 


PEAK FLOW 








If you're selling Steam, Air, or Gas, or 
otherwise charged with the allocat'on 
of these precious commodities, you 
should know more about the Builders 
Shunt Meter. It bolts directly into the 
line; uses no mercury; has no clock 
to wind; requires no power supply. 
Send for Bulletin 307. Address: Build. 
ers-Providence, Inc., 14 Codding Street, 
Providence, R. I. 


BUILDERS-PROVIDENCE 

















The Genuine for accessibility 


Removal of two bolts 
frees the top cap—and 
the valve and seat are 
completely exposed to 
view. 
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The accessible Squires 
has become a byword 
among power plant 
operators. 

Reliability and econ- 
omy are among its 
popular points and 
besides Squires Traps 
positively will not 
wire draw. 


The 
C. E. Squires Co. 


E. 40th St. and 
Kelley Ave. 


Cleveland, Ohio 





May we send you 
Catalog A-9 


TRADE MARK 
Reg. U. S. Patent Office 
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Responding to war’s urgent de- 





i 85% Magnesi 
mands, the power industry of soe 2s, Maanesia 
Pressure, 





America has done a remarkable 


iS, OF 
atfon # , ‘ e . 
zag job in stepping up kilowatt 
“ioct f production té all-time “highs.” 
pply. 

suilé # Almost monthly, new records 


treet, 





have been set. Yet the require- 


Combination Hi-Temp— 
ments of total war are so tre- 85% Magnesia, 


mendous that there can be no 


resting on present achievement. 
More and MORE power is need- 
y ed for Victory. 






HI-Temp Blocks 
For Furnaces, Ovens, 
Kilns, ete. 


Efficient heat insulation has been THE PHILIP CAREY MFG. COMPANY 
an important factor in the in- Dependable Products Since 1873 
Lockland, Cincinnati, Ohio 





crease of kilowatt production 


In Canada: The Philip Carey Company, Ltd. 
Office and Factory: Lennoxville, P. Q. 


( TYG oY wear 
If you are not sure that your plant is producing INSULATIONS 
every possible kilowatt from every ton of fuel, sted 7 . pe 


we suggest a thorough check-up of your heat 


from existing equipment. Here, 
as in so many other fields, CAREY 
Heat Insulations have played an 





Careycel Insulation 
For temperatures up to 
° 


important role. And these tough, sturdy, reliable 
Insulations can serve equally well in s¢ill further 
increasing power production wherever present 


insulation is below par. 


insulation, just to make sure. 





The nationwide CAREY Engineering and 
Distribution organization is at your serv- 
ice. Write Dept. 16 for details. 
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OIL BURNERS @ GAS BURNERS © GAS PILOTS © PUMP SETS 
@ EXPLOSION DOORS @ ACCESS DOORS @ AIR DOORS 
® BURNER BLOCKS @ FURNACE OBSERVATION WINDOWS 


Serving the Country...on Foreien Son. 





€ 


These National Airoil Type DR Rotary Oil Burners are part of an order made for ship- 
ment to one of our foreign army bases. This type burner is a completely self-contained, 
motor driven, heavy duty unit for firing steam boilers and other furnaces, using light 
or heavy fuel oil. It has many exclusive features and is available in six sizes with 
capacities up to 90 gal. per hour for manual, modulating or fully automatic operation. 


For full details about this or’ other 
National Airoil Oil or Gas Burners, 
write 


NATIONAL 





AR 





1250 East Sedgley 
PHILADELPHIA 34, 








P-SI5-B 


ni. 
i 


COMPANY, INCORPORATED 


Avenue 
PENNA. 














WANTED 
POWER PLANT 
SALES ACCOUNT 


A national sales agency, with 27 engineer- 
ing sales offices throughout the United States 
and Canada, desires to exclusively represent 
an additional power plant account nationally. 

We are the exclusive representatives for 
Prat-Daniel Corp. Thermix Products and other 
equipment of a similar nature used in the same 
field. 


Please send us your catalog and full par- 


ticulars. Replies will be considered confiden-' 


tial. 


THERMIX ENGINEERING CO. 


First National Bank Bldg., Greenwich, Conn. 











NATIONAL 


Classified Advertising 
—at your service 


for bringing business needs or “opportunities” to the 
attention of men associated in administrative, executive, 
management, sales and responsible technical, engineering 
and operating capacities with the industries served by 
McGraw-Hill publications: 


The 
SEARCHLIGHT 
SECTIONS (fajh, 
of 


American Machinist 
Aviation Engineering News-Record 
Bus Transportation Engineering and Mining 
Business Week Journal 

Chemical and Metallurgical E & M J Markets 


Electronics 


Engineering Factory Management and 
Coal Age Maintenance 
Construction Methods Food Industries 
Electrical Contracting Power 


Electrical Merchandising 


Product Engineering 
Electrical World 


Textile World 


For advertising rates or other information address the 
Departmental Staff 


McGRAW-HILL PUBLICATIONS 


330 W. 42nd St., New York, N. Y. 
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| Accurate Check of Flow Rate 





Here’s an organization with 
more than 23 years experience. 
in the fabrication of all sizes 
and all makes of boiler tubes to 
meet A. S. M. E. boiler specifi- 
cations. Our complete facilities 
give you boiler tubes as you | 
want them, when you want 











MAGNETROL 


PATENTS PEND 









TRADE MARK 


























them —direct your next 












-D @ To be able to place full reliance on 

e the efficient functioning of a critical device order to us fo “ 

A. is an engineer's dream. The MAGNETROL f - r the world’s 
ean Flow Alarm comes about as close to that astest boiler tube service.” 
ar ideal as is humanly possible. 















Here is an instrument that provides in- 
stant warning of any deviation in flow rates 
between predetermined limits, and with an 
operating principle so free of trouble-mak- 
ing parts and gadgets as to assure virtually 
attention-free operation. Switching action 
is magnetic — without mechanical linkage 
between moving parts of valve and switch ; 
—and without bellows, diaphragms, pack- fe 
ing boxes or electrodes. eet 


MAGNETROL Flow Alarms function ac- 














BOILER 
TUBE COMPANY 
OF AMERICA 


Main Office & Works + PITTSBURGH, PA. 

























curstaly soquedices of pecseuse. Signaling [in PITTSBURGH » NEW YORK + PHILADELPHIA’ CHICAGO 
may be visible, by means of a light, or oe FRED S. RENAULD & CO, Los 4 
audible, by means of a bell, or both. For ts hos en ANGELES 


further details, ask for engineering bulletin. 


Specifications Model F-500 Flow Alarm . : 


Maximum Operating Pressure: 200 lbs. W.S.P., rae 
400 lbs. W.O.G. Switch: Mercury - to- mercury ‘ 
switch, furnished with either S.P.S.T. or S.P.D.T. 
action. Kind of Service: Designed for cold liquids 
(water, oil, etc.) but is available to operate at higher 
temperatures. Sizes: ¥%'’, 1”, 1%", 11%4%",2". Can 
be used on larger line by installing in a bypass. 
Other Features: Operates solely on rate of flow 
regardless of pressure. All parts made of finest 
quality materials. 


WRITE TODAY 


for Complete Engineering Details, Charts 
Showing Pressure Drop Curve and Contact 
Opening or Closing Flow Rates for Dif- 
ferent Sizes of Flow Alarms. 



























.. eo, ee ee ae oe 
> Orleans Street, Chicago, Illinois 
Division of Fred H. Schaub Engineering Co. 
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Got a Control Valve Problem? 
CALL ON K & M 


War has curtailed our civilian manufacturing—and multiplied the difficulties of 
your job. But don’t let it get you down. If you have a problem involving pressure 
or fluid control—an installation, operating or maintenance problem—we can save 
you days of work and worry. Call on our new VALVE PROBLEMS CLINIC. All 
the know-how of 65 years of specialization is yours for the asking ... no 
charge, no obligation, no red tape. Whether or not you are using K & M 
equipment .. . we invite you to CALL ON K & M. 


K & M PILOT OPERATED REGULATING AND REDUCING VALVE—providing 
dependable close regulation for any difficult reduction service. The pilot action 
assures accuracy regardless of inlet pressure variation. Shuts off tight in dead end 
service. Built for initial pressures up to 600 lbs.—with reduced pressure ranges 
of from 2 lbs. to 80% of the inlet pressure. Sizes 2” to 12”. 


a Kieley & Mueller 


rm 1879 Ay H ENGINEERED PRESSURE & FLUID CONTROL SPECIALTIES 
Gey , NORTH BERGEN, NEW JERSEY 


Representatives in all Principal Cities 


Type 479 





EPA aval Gy aratarataatal Glatititaititare 








MANZEL-LUBRICATED Engines, Pumps and Machine 
Tools MAINTAIN PEAK EFFICIENCY! 


Manzel Force Feed Lubricators are an important factor in maintaining the efficiency 
of thousands of engines, pumps, compressors and other heavy machinery. By deliver- 
ing oil directly to the lubrication point in exact proportion to the speed of the engine, 
Manzel Lubricators help reduce wear in cylinders, bearings and other mov- 
ing parts. 





MODEL And because feed is easily adjusted and capable of very fine adjustment, exactly 
38D the desired amount of oil is pumped on each stroke. Important savings in oil result. 
Once feed is set Manzel Lubricators require no further attention except to main- 

tain oil supply. Write for Catalog 25-C for complete information 
MANZEL BROTHERS COMPANY 326 Babcock St., Buffalo, N. Y. 


























YOU KNOW it is operating because you can 


see it— YOU'LL SEE SAVINGS instantly in pipe fit- 

tings and installation costs as it uses simple, 
YOU KNOW it is uncommonly efficient be- icht- ini ; ’ = 
cause it expels air and condensate con- straight-through piping without a by-pass 
tinuously— 


YOU'LL NOTE MANY OTHER advantages 
YOU KNOW that repairs and maintenance in Catalog No. 903A. Write for it. 
costs will almost disappear as it has not a 
single moving part— 


The COE MFG. Co., 501 Bank St., Painesville, O. 


P| 
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TWO THINGS YOU MUST DO/ 


4 


WHITLOCK Heat Exchangers are designed to do definite, 
specific jobs to the utmost satisfaction of the purchaser. 
Careful consideration is given every element of construc- 
tion—mechanical strength, thermal design. fluid flow and 
materials to be used. Our long experience in the design 
and construction of heat exchangers assures successful, 
efficient installations. 









1. KEEP YOUR PRESENT EQUIPMENT 


' 
propuciING TODAY || | 
| 


2. PLAN AHEAD FOR COMPETITION 


When Victory comes and Industry concludes a war job well done, competition 
for peacetime markets will be stiff. Then, every way you can save fuel, 
reduce costs and increase operating efficiency will be vitally important. 
Don't overlook the part WHITLOCK Heaters and Heat Exchangers can play 
in your post war planning Ask our engineers to help you now. Write in 
detail, or ask to have a representative call. 









Jf 





~ 


vez WHITLOCK senvecacronne con 


60 South St., Elmwood. Hartford 1, Conn. 










































































District Offices in New York, Boston, Chicago, Philadelphia, Detroit, Richmond int 
= it 
gi 
its 
op 
ec 
te! 
cli 
en 
tic 
an 
so 
M 
THE BIRD-ARCHER CO. HALL LABORATORIES, Inc. STANLEY ENGINEERING pr 
ad R. E. HALL, Ph.D., Director COMPANY th 
Engineers and Consultants on . ” — CONSULTING ENGINEERS 
Water Conditioning Problems CONSULTANTS ON —— 
Surveys... Plant Studies... Analyses BOILER WATER CONDITIONING — , ea _. Eg : 
400 Madison Ave. New York, N. Y. 304 Ross St. Pittsurgh, Pa. Central State Bank Bldg., Muscatine, Ia. 
COLUMBIA ENGINEERING CORP. LANCASTER, ALLWINE JOHN A. STEVENS. In 
STRUCTURAL, MECHANICAL & & ROMMEL ¥ , inc. P 
ELECTRICAL ENGINEERS Patents—Copyrights—Trade Mark Established 1909 
r¢ "hi Desix Supe sio o ale s -O yrigpis— rade arks ‘ANT QTTIT "1 7: —Te 
bend cin Se Re =a e pe 4 ee “ey Cees Inven- CONSULTING ENGINEERS 
" ions & Patents “Fr Schec a ith- ow > 8 . . 
61 Broadway 323 Plum Street out sbligation. ro _ ent — —— oa 
New York, N. Y. Cincinnati, Ohio Suite 456, 815 eeiete Washington. ). c Lowell, Massachusetts 7 
H. E. CORL SARGENT & LUNDY STONE & WEBSTER 
CONSULTING ENGINEER cei ENGINEERING CORPORATION 
Design Supervision of Construction Management ENGINEERS ° ° ‘ik 
Industrial ana Municipal Power Vlants R Pa and Goatineten ‘sal . 
Steam and Diesel 5 . 
Steam and leet . Power Distribut by Systems 140 South Dearborn St. ape "omnis s 
Plant Surveyn Avprainal wenpnee een alae vee BOSTON * NEW YORK * CHICAGO ¢ HOUSTON 
ISM Areh Street Vhiladelphia, Pa CHICAGO, ILLINOIS PITTSBURGH © SAN FRANCISCO * LOS ANGELES 
GILBERT ASSOCIATES, INC. 
ENGINEERS AND CONSULTANTS J. E. SIRRINE & COMPANY THE J. G. WHITE 
“" Siiee ed Reaeee Power Plants Engineers Consultation ENGINEERING CORPORATION 
Steam — Diesel — Hydro Design Reports 
a. ae Water Steam Utilization Plans ENGINEERS—CONSTRUCTORS 
New York» Reading, Pa. “Washington, D.C. Greenville South Carolina New York, N. Y. 
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A DIESEL 
OR GAS ENGINE 
POWER PLANT 
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This authoritative, practical book offers practicing engineers all 
the information necessary to make economic studies for new 


installations. 


It conveys a sound appreciation and understanding 


of the functional capacities and limitations of required equipment 
in plant use. It brings you a thoroughly workable and compre- 
hensive guide for the designing of new installations or additions 


to existing installations. 


Just Published 


DIESEL AND GAS ENGINE 
POWER PLANTS 


“Tus book focuses attention on 
internal-combustion engine power plants ; 
it is not a treatise exclusively on en- 
gines. It covers the entire plant from 
its inception to completion, testing and 
operation. It takes up in detail the 
economics, design, operation and main- 
tenance of such power plants. It in- 
cludes up-to-date information which will 
enable the designer to estimate construc- 
tion and operating costs of new plants, 
and it provides a standard of compari- 
son for operating costs in existing plants. 
Mechanical and electrical features are 
presented from the viewpoint of both 
the plant designer and the operator. 


Presents hard-to-find, up-to-date 
information on such topics as:— 


—oil pipe-line pumping; 

—power-plant structures; 

—high-temperature and vapor-phase cooling; 

—behavior of engine exhausts and air in- 
takes; 

—effect of variation in exhaust and air in- 
take pressure on engine performance; 
performance and selection of electrical 

equipment and auxiliaries; 
supercharging; 
convertible and gas-diesel engines. 


SEE BOOK 10 DAYS FREE 
SEND THIS COUPON 


! 


By GLENN C. BOYER 


Associate Engineer, Burns & 
McDonnell Engineering Co. 


447 pages, 6 x 9, 
182 illustrations, 
$4.00 


Which of these 20 

chapters will be 

of most interest 

to you? 

General Introduction 

Variable Loads in Power 
Plants 

Power-plant Performance 

Economie Studies 

The Industrial Power 
Plant 

Pipe-line Pumping Sta- 
tions 

Selecting the Engine 

The Power-plant Building 

Fuel Oil 

Gas Fuel 

Lubrication 

Engine Cooling 

Intake and Exhaust Sys- 
tems 

Piping Systems 

Waste-heat Recovery 

Accessories 

Maintenance 

Electrical Equipment 

Electrical System Layout 

Equipment Testing 





Send me Boyer 


‘ity and State. 
sition . 


mupany 





McGraw-Hill Book Co., 330 West 42nd St., New York 18, N. Y. 


Diese] and Gas Engine Power Plants for 10 days’ examination 


nh approval. In 10 days I will send $4.00 plus few cents postage or return book 
postpaid. (Postage paid on cash orders. Same return privilege.) 

| BPPTTTELTIPTTETIPT TCE LULL 
Address 





FOR HIGH EFFICIENCY 
TRANSMISSION ON 
SHORT-CENTER DRIVES 
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Use the Tannate-Rockwood drive . . . a consistent 
performer that keeps production flowing at a 
steady, high rate whatever the fluctuation in load. 


If the load varies, the weight of the motor on the 
pivoted Rockwood base automatically adjusts the 
belt tension . . . so that at no time is the high trans- 
mission efficiency of the Tannate belt impaired. 
The belt grips tightly, runs smoothly, pulls steadily 
with all the efficiency characteristic of Tannate 


belting. 
Remember the combination: Tannate flat leather 
belting used with the Rockwood pivoted motor 
base! For many places the ideal short-center 
drive! 


Jj. E. RHOADS & SONS 


Established 1702 





WEIGHT OF MOTOR 






35 N. SIXTH STREET 
PHILADELPHIA 6, PA. 


NEW YORK @ 
ATLANTA @ 


CHICAGO 
CLEVELAND 














RHOADS 
pnnale —(eockwood 


DRIVE 


PRODUCTION 
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CONVERSION TO COAL | ° 
REQUIRES NO CHANGES 
TO EXISTING STRUCTURES 


@ The job of changing over to coal may look like an = 
impossible problem to you. You may think the cost of 
mechanical handling is out of your range of possibili- 
ties. Our constant activity in the conversion move- 
ment for the past year may be of help to you. Per- 
haps the answer to your problem, like many others is 


The FAIRFIELD 
SILO SYSTEM 


If you think that conversion will require costly 
changes to your present buildings—we can set your 
mind at ease on this point—there are no changes nec- 7 
essary. 


The Silo constructed of vitrified tile, a non critical 
war material, resists moisture, makes a pleasing ap- 
pearance and is kept clean by the rain. Minimum of 
ground space is required to store up to 1,000 tons of 
coal. The silos are usually filled by a bucket elevator. 
The means of conveying coal to stokers or pulverizers ? 
PLATFORM & HANDRAIL is either by weigh larry or conveyor. " 












ELEVATOR 





_--~ REINFORCED CONCRETE SHELF 


~ CHUTE & GATE 











BOILER 
3000" MOTOR DRIVEN 
WEIGH LARRY 





— LARRY TRACK 





EATENSION 
HOPPERS 


: fea = 
nee 


Prerrirrrrrey 
















Fairfield will handle the entire installation from 
erection of Silo to complete handling of coal 
to storage and from storage to stokers. 





Our catalog illustrates and fully describes a host of 
- successful installations. Write for your copy today. 








THE FAIRFIELD ENGINEERING CO.- MARION, OHIO 


BUILDERS OF COAL AND ASH HANDLING EQUIPMENT 
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SEARCHLIGHT SECTION 


EMPLOYMENT e 


UNDISPLAYED RATE: 
10 cents a word, minimum charge $2.00. 
(See | on Box Numbers.) 
POSITIONS WANTED (full or part-time in- 


dividual salaried employment only), '/ the 
above rates. 


PROPOSALS, 50 cents a line an insertion, 


BUSINESS e 


OPPORTUNITIES 


INFORMATION: 


BOX NUMBERS in care of any of our New 
York, -Chicago or San Francisco offices count 
10 words additional in undisplayed ads. 
DISCOUNT of 10% if full payment is made 
in advance for four consecutive insertions of 
undisplayed ads (not including proposals). 


NEW ADVERTISEMENTS received by August 12 will appear in the Sep:ember issue, 


EQUIPMENT—USED or RESALE 


DISPLAYED—RATE PER INCH: 


The advertising rate is $6.30 per inch for all 
advertising appearing on other than a con- 
tract basis. Contract rates quoted on request. 
AN ADVERTISING INCH is measured 7% inch 


vertically on one column, 3 columns—30 inches 
—to a page. a 


subject fo limitations of space available 








MOTOR REWINDS? 
ARE YOU PARTICULAR? 
DO YOU HAVE A SPECIAL MOTOR? 
We stock only the Best of Insulation 
100% Factory Work 
TRY US 


Previous Experience with 
General Electric Allis Chalmers 
Westinghouse Navy Yard Work 


C. V. HUNT 


Est. 1916 
Ridgefield, N. J. Mor-emore 6-5091 


Trucks #1—U.S. Highway and Erie Railroad 





OPERATING ENGINEERS—WANTED 
Operating engineers who have or have 
had a Marine Engineers’ License. 
Wages from $300 to $700 per month. 
Apply 
Local No. 33, M. E. B. A. 
227 Fulton Street New York City 


WANTED 
SUPERINTENDENT OF POWER 
Essential food production industry in .ower Michi- 
gan is seeking a man with experience supervising a 
plant of 400 Ib pressure or higher, Age 38 to 60 or 
draft deferred, opportunity for advancement, Send 
particulars regarding positions beld and salaries» re- 
ceived; include picture. All correspondence vonfi- 
dential. ini 

wer 


520 No. Michigan Ave., Chicago. TM. 
jeebee: 

















W. L. SULLIVAN 
* MECHANICAL ENGINEERING * 


Also furnishing power plants, industrial, municipal 
and private, plants, designed, appraised or built, 
complete or parts, steam or other fuels, boilers, en- 
gines, pumps, machines and manufacturing plants 
also, new or used equipment. 


P. O. BOX 236 


Oklahoma City Oklahoma 














POSITIONS VACANT 


BOILER INSPECTOR TRAINEE. 

high class Insurance Company. Technical 
background desirable; practical experience in 
operation, maintenance or construction of 
high-pressure boilers necessary; ability to 
write comprehensive reports essential. Our 
employees know of this advertisement, Ap- 
plicants must be non-essential work or other- 
wise comply with War Manpower Commission. 
—~  spatead 330 W. 42nd St.. New York, 
18. N. : 





Wanted by 








WANTED 




















STATION M 


—-TRANSFORMERS- 





in operating condition or burnt out. 
giving complete nameplate data and stating condition. 


We Rewind, Repair and Redesign all Makes and Sizes 
ALL TRANSFORMERS GUARANTEED FOR ONE YEAR 


We will be pleased to quote prices on request. 


THE ELECTRIC SERVICE CO., INC. 


“AMERICA’S USED TRANSFORMER CLEARING HOUSE” 
Since 1912 


Mail us list 


CINCINNATI, OHIO 





WANTED: Man as ferd water analyst and 

assistant to superintendent of the University 
heating plunt. State age, aualificutions, and 
least salary in first letter to: University of 
Idaho, Heating Plant, Moscow, Idaho. 





WANTED Designing and development engineer 
by an old established and substantial com- 
pany. Must have experience and be capable 

of figuring jobs involving unit heaters, radia- 

tion, blast colls, refrixeration—and able to 
work out new developments von such equip- 
ment. Write complete qualifications in first 
letter. If now engaged in war werk do rot 
apply. Address P-567, Power, 330 W. 42nd St., 
New York 18, N. Y. 








EMPLOYMENT SERVICE 


SALARIED PUSITIONS—This advertising ser- 

vice of 33 years’ recoynized standing nego- 
tiates for high salaried supervisory, technical 
and executive positiuns. Procedure will be in- 
dividualized to your personal revuirements and 
will not conflict with Manpower Commission, 
Retaining fee protected by refund provision. 
Identity covered and present position protected, 
Send for details. R W. Bixby, Inc., 279 Delward 
Bldg., Buffalo. N. Y. 











POSITIONS WANTED 








“SEARCHLIGHT 
Opportunity Advertising 


—to help you get what you 
want. 


—to help you sell what you no 
longer need. 


TAKE ADVANTAGE OF IT 


For Every 
Business Want 


“Think Searchlight First” 








WANTED 


Complete data and price on total of 60,000 
gallons capacity storage tanks, 200 Ibs. per 
sq. in., split up into 10,000 to 20,000 gals. 


each, 
W-565, Power 
330 W. 42nd St., New York City 18, N. Y. 








WANTED 


Bruce MacBeth gas engine 10x11 300 
R.P.M. 4 Cylinder serial #600 to 700. 


PIERCE GLASS COMPANY 
PORT ALLEGANY PENNSYLVANIA 





POSITION WANTED—20 years exnerience as 

operating and chief engineer in Textile and 
Paper Mills. Past 45 years of age. Married. 
ae gt Power, 330 W. 42nd St., New York, 
1s. HM. ¥. 





POSITION WANTED—Has anyone an opening 

in their Power Plunt that offers advancement 
and practical experience to a young mun who 
likes Steam and is Interested in his work. 30 
years of age, draft exempt, and has 5 vears 
experience as fireman on H.P. stationary bolil- 
ers. Graduate in Combustion Engineering; 
excellent references. PW-564, Power, 330 W. 
42nd St., New York, 18, N. Y. 


CHIEF ENGINEER, (41) 22 years’ experience 

operating steam engines and turbines, oll and 
coal-fired high-pressure boilers, refrigerating 
end air-conditioning equipment in stationary 
and marine power plants. Machine-shop ex- 
perience. Available on one month's notice. 
PW-566,. Power. 330 W. 42nd St., New York, 
18, 














WANTED 


CLOSED FEED WATER HEATER 


400 to 500 sq. ft. surface 
Tubes good for 200 psi 
Shell good for 100 psi 


SMITH PAPER, INC. 


Lee, Massachusetts 
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BUSINESS OPPORTUNITY 








MANUFACTURING RIGHTS WANTED—In je- 

pendent manufacturer with complete enxi- 
neering and research staff, production facilities, 
and international industrial sales organization 
wishes to develon new markets and nroducts, 
particularly steam plant or allied process ap- 
paratus and in instrument and control fields. 
Write brief letter. BO-539, Power, 330 W. 
42nd St., New York, 18, N. ¥, 
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350 
150 
100 
75 
40 
MOTORS GENERATOR SETS MOTORS—3 PHASE 60 CYCLE (Con't) TRANSFORMERS 
1—2000 ampere, 6 volt, Hanson-Van Winkle 2—100 HP, 450 RPM, 440 volt, G.E., eq. cg. 2—400 KVA, G.E., 4156-240/480 v., Seott 
1—1500 ampere, 6 volt, Hanson-Van Winkle 1—90 HP, 400 RPM, 550 volt, Cr. Whir., taps. . 
1—750 KW, 250 volt, Allis Chalmers syn- oa , &--000 EVA, Pittshurgh, 1800/440 volte, 
chronouws are OSS RPM, 4000 volt, Elec. Mach. 3—250 KVA, G.E., 6600/2200/220/440. 
—<— KW, 125 volt, Crocker-Wheeler syn- 1- 15 HP, 900 RPM, 220 volt, Fairbanks 3—200 KVA, G.E., 2200/220/440. 
chronous Morse, slip ring. 3—150 KVA, G.E., 33,000 2300/4000 Y. 
gy i= a, See Sannesy 1—75 HP, 900 RPM, 440 volt, G.E., sq. cg. 3—100 KVA, Westinghouse, 11,430/250 volts 
i 1—75 HP, 720 RPM, 440 volt, Westghse., — r > st -_ 375 /2750- 0/22 
1—20 KW, one vee General Blectric squir- slip ring. : at Agia Pittsburgh 1875/2150-110 S 
siaitinicies ones toerrens a a cate tae ye Prog > i 3—100 KVA, Westinghouse, 13200 250 volts. 
ALTERNATORS aa a 3—75 KVA, G.E., 13,500-750/440 volts. 
tical. " . 
1—526 KVA, 3600 RPM, 600 volt, G.E. i—50 HP, 900 RPM, 440 volt, G.E., sl. rg. 1—75 KVA, G.E., 3 phase, 4156Y—120/208Y. 
1—260 KVA, 720 RPM, 230 volt, G.E. i—50 HP, 900 RPM, 440 volt, G.E., sa. cg. 3—50 KVA, Wagner, 4150-220 volts, 
1—200 KVA, 3600 RPM, 240 volt, Allis Chal. 2—50 KVA, Pbgh. 7500/15000 volts-110/220 37 
B 1—62% KVA, 3600 RPM, 220 volts, Allis MOTORS—D.C. 230 VOLTS volta, ; 
Chal. - 4—37% KVA, 2200-220/110 v. 
2—450 HP, G.E., 400 RPM, Type MPL, 7—25 KVA, Westg., air cooled, 440/220-110 
MOTORS—3 PHASE 60 CYCLE Si. 5g TE eae volts, gupenn 
1—400 HP, 514 RPM, 440 volt, Westg., slip = Ane aa Seaman a — + _ 1—25 KVA, G.E., 220/110-220/110 volts. 
ring. oss > See Se » sype ss = 2-15 KVA, G.E., 2300-115/230 volts. 
1—335 HP, 600 RPM, 2300 volt, G.E., syn. 1—150 HP, 750 RPM, Elecrto Dynamic. 31: 
1—200 HP, 720 RPM, 2200 volt, G.E., slip 1—125 HP, 600 RPM, Westinghouse, SK. MOTORS—VARIABLE SPEED 
ring. 1—100 HP, G.E., 575 RPM. 230 VOLTS 
1—250 HP, 614 RPM, 4000 volt, G.E., syn. 1—100 HP, 625 RPM, GE. Re : 
1—250 HP, 600 RPM, 4000 volt, G.E., Sync. 1—80 HP, Crocker-Wheeler, 600 RPM, Type 2—100 HP, 475/1375 RPM, Electro Dynamic. 
1—200 HP, 600 RPM, 2200 volt, G. E., sl. rg. CMC. 1—90 HP, 470/940 RPM, General Electric. 
1—200 HP, 450 RPM, 2200/4000 v., G.E., 1—75 HP, G.E., 575 RPM, Type C, Sprague; 1—75 HP, 525/1575 RPM, Electro Dynamic. 18 
al. rg. with spare armature. 1—60 HP, 600/1200 RPM, General Electric. 
1—150 HP, 1800 RPM, 440 volts, General 1—65 HP, 1000 RPM, G.E., Type RC. 1i—35 HP, 500/1500 RPM, Westinghouse. 
rap tage gene Sg 8—50 HP, Crocker-Wheeler, 700 RPM, Type 1—35 HP, 350/1050 RPM, Electro Dynamic. 
1—160 HP, 900 RPM, 440 volt, Al. Ch. sl. rn co it aes 1—30 HP, 225/900 RPM, Crocker Wheeler. 
rg. 1—65 HP, G.E., 625 RPM, Type DL(-65, ee a —_ . 
1—150 HP, 720 RPM, 440 volt, G.E., sl. re Form A, i—25 HP, Westinghouse, 650/2200 RPM, 
1—150 HP, 600 RPM, 440 volt, G.E. sl. rg. 1-39 HP, 750 RPM, Westghse., Type SK. os aga tag 12 
’ ag . GE. sl rg. “i Fgh i : 2—25 HP, 300/900 RPM, Electro Dynamic. 
1—150 HP, 400 RPM, 440 volt, G.E. sq. cg 1—50 HP, 700 RPM, Crocker-Wheeler. . 
2—125 HP, 720 RPM, 440 volt, G.E., sl. re. 1—40 HP, G.E.-Sprague, 700 RPM, Type 1—20 HP. 750/1500 RPM, General Electric 
208 HP, 900 — oa ae a — . . : ig le 1—15 HP, 300/1200 RPM, G.E. 
n- . RPM, 440 West., sq. cE. 1—40 HP, 775 RPM, Westinghouse. 1—13/18 HP, 350/1200 RPM, Electro Dy- 
1—100 HP, 900 RPM, 440 volt, G.E., sl. rg. 1—40 HP. 300 RPM GE namic, 
8—100 HP, 720 RPM, 440 volt, G.E., sl. rg. $80 SEP. ose RPM. pany — 1—5 HP, 600/1200 RPM, General Electric. 9 
1—100 HP, 720 RPM, 440 volt, G.E., sq. cg. ie om poe om aon ae de i—5 HP, 450/1800 RPM, Crocker Wheeler. 
1—100 HP, 600 RPM, 440 volt, G.E., sl. reg. Form ‘A\_ wis bigs . 1—5 HP, 400/1600 RPM, Diehl. 
1—100 HP, 600 RPM, 440 volt, G.E., sq. cg. 1—30 HP, G.E., 1100 RPM, Type RC-31B, 1—5 HP, 225/900 RPM, Electro Dynamic. 
1—100 HP, 514 RPM, 440 volt, G.E., sq. cg. Form A-21, 
1—35 HP, G.E., 650 RPM, Type RC-15. TURBO-GENERATORS 
1—30 HP, G.E., 625 RPM, Type C. 600 KW Terry dual bleeder condensing Tur- i 
INSTRUMENTS 1—25 HP, Westghse., 600 RPM, Type SK. bine only. 
a emo ype U . Am- 2—25 HP, G.E., 775 RPM, Type RC-13. 1—500 KW, G.E., 3 ph., 60 cy., 480 volt, 
SS WS CS CR, We. 1—20 HP, G.E., 800 RPM, Type RC-12, bleeder. 
25—Westinghouse type U Recording Volt- Form A. 1—375 KVA, Westghse., non-condensing 
meters. | 220 HP, Westghse., 1700 RPM, Type SK. 1—300 KW, G.E., 3 ph., 60 cy., 220 v., cond 
Bs or 1—15 HP, G.E., 800 RPM, Type RC-11. 1—200 KW, G.E. 3 ph., 60 cy., 220 v., cond 





























J. L. HEMPHILL & COMPANY 


1602 53rd ST., NORTH BERGEN, N. J. 


























= 




















———_ 


PHONE NEW YORK—LONGACRE 5-3227 NEW JERSEY —UNION 3-2600 








294 POWER ® August, !°'43 Pe 














WA 


WN 


oe Will 


2 





G@ SEARCHLIGHT SECTION @ 





ELECTRICAL POWER EQUIPMENT 


ROTARY 
CONVERTERS 


3 phase 60 cycle 


3500 KW (2) WESTINGHOUSE 
225-285 volts D. C., 225 RPM, 
with 13200 volt transformers 


1500 KW WESTINGHOUSE 225- 
285 volts D. C. 450 RPM, 
with 2300/4000-6900/ 12000 
volt transformers 


1000 KW WESTINGHOUSE 250 
volts D. C., 600 RPM with 
22000 volt transformer 


750 KW GENERAL ELECTRIC 
600 volts D. C., 1200 RPM, 
with 2300/4000 volt trans- 
formers 


400 KW (2) GENERAL ELECTRIC 
125/250 volts 3-wire D. C., 
600 RPM with 2300 volt 
transformers 


1000 KW (1250 KW 2 hrs. 55 deg. C rises) GENERAL ELECTRIC direct 
current generator 125/250 volts 3-wire 720 RPM direct connected to 
1400 HP 80%, P.F. (1750 HP 2 hours 55 deg. C rise) GENERAL ELECTRIC 500 KW GENERAL ELECTRIC 
synchronous motor 3 phase 60 cycle 13200/6600 volts 720 RPM. Equipped 
with D.C. breakers. 





Actual Photograph a 


a 
1000 KW GENERAL ELECTRIC MOTOR GENERATOR SET 500 KW GENERAL ELECTRIC 
synchronous 700 volts D. C., 
4150 volts A.C. 720 RPM 


MOTOR GENERATOR 
SETS 


3 phase 60 cycle 


1000 KW GENERAL ELECTRIC 
synchronous 125/250 volts 3- 
wire D. C., 13200/6600 volts 
A. C., 720 RPM 


1000 KW GENERAL’ ELECTRIC 
3-UNIT synchronous 125/250 
volts D. C., 4000/2300 volts 
A. C., 720 RPM 


800 KW WESTINGHOUSE 3-UNIT 
synchronous 250 volts D. C., 
4000 volts A.C., 400 RPM 


synchronous 250 volts D. C., 
4000 volts A.C. 900 RPM 





Steam Turbo Generators 
3 phase 60 cycle 


3750 KVA GENERAL ELECTRIC 
200 lbs. 2300/4000Y volts 
with surface condenser. 


3125 KVA GENERAL ELECTRIC 
225/400 lbs. 2400/4160 volts, 
with surface condenser 


1875 KVA GENERAL ELECTRIC 
150 lbs. 2300 volts with sur- 
face condenser 


1250 KVA ALLIS CHALMERS 
150/200 lbs. 2300 volts with 
jet condenser 


940 KVA WESTINGHOUSE 
250 lbs. 6600 volts with sur- 
face condenser 


625 KVA (3) GENERAL ELEC- 
TRIC bleeder, 150 lbs. 10 
lbs. bleeder pressure, 240 
volts with jet condensers 


625 KVA (2) ALLIS-CHALMERS 
KERR non-condensing, 90 
lbs. 10 lbs. back pressure, 
480 volts 


Steam Engine Generators 


3 phase 60 cycle 


675 KVA GENERAL ELECTRIC- 
AMES uniflow, 150 lbs. 5 lbs. 
back pressure, 240/480 volts 


500 KVA ALLIS CHALMERS Cor- 
liss, 175 lbs. 25 lbs. back 
pressure, 240/480 volts 


438 KVA GENERAL ELECTRIC- 
SKINNER uniflow, 150 lbs. 
5 lbs. back pressure, 240/ 
420 /2300 volts 


300 KVA GENERAL ELECTRIC- 
AMES twin uniflow, 175 lbs. 
10 lbs. back pressure 240/ 
480 volts 


210 KVA GENERAL ELECTRIC- 
SKINNER uniflow, 150 lbs. 5 


lbs. back pressure 240/480/ 
2300 volts 


SURFACE CONDENSER 


1540 sq.ft. WORTHINGTON sur- 
face condenser with steam 
jet air pumps 


Diesel Engine Generators 


3 phase 60 cycle 


333 KVA GENERAL ELECTRIC 
DE LAVERGNE 4 cylinder 
2300 volts, 225 RPM 


250 KVA (4) CROCKER WHEEL- 
ER WORTHINGTON 6 cylin- 
der 208/120 volts, 400 RPM 


200 KVA FAIRBANKS-MORSE 4 
cylinder 2400 volts, 257 RPM 


170 KVA FAIRBANKS-MORSE 4 
cylinder 2400 volts, 257 RPM 


150 KVA WESTINGHOUSE 
WORTHINGTON 3 cylinder 
480 volts 327 RPM 


121 KVA FAIRBANKS-MORSE 2 
cylinder 240 volts 300 RPM 


57.7 KVA FAIRBANKS MORSE 
1 cylinder 240 volts 300 RPM 


49’2 KVA FAIRBANKS MORSE 
6 cylinder 2400 volts 1200 
RPM 


THE NATIONAL POWER MACHINERY CO. 


1921 SCRANTON ROAD 


CLEVELAND, OHIO 
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SO VICTORY WILL SPROUT IN MANY LANDS... 


The seeds of victory are machines for production. 
O’Brien has rebuilt and supplied thousands of machine 
tools and operating equipment items to American war 
plants. What could be spared has been sent abroad 


—to American and United Nations’ possessions. 
Wherever O’Brien machinery is at work, here at 
home or in friendly foreign lands, you may be sure 
its fruits will help bring a united and final victory. 





MOTOR GENERATOR SETS 


1000 K.W. G.E., 3 unit, 135/270 V, 1400 H.P., Synchronous 
3/60/2300/514 RPM 
750 K.W. G.E., 4 unit, 240/240/240/1200 RPM, 1200 HP Syn- 
chronous 3/60/2300 
500 K.W. G.E. MPC, 250 V, 700 KVA, 3/60/2300 
250 K.W. G.E. MPC, 240 V, 1200 RPM, 3/60/2300 
200 K.W. G.E. DLC, 240 V, 3/60/2300/720 RPM 
200 K.W. Ridgway 250 V, 3/60/4000/300 RPM 
150 K.W. Ridgway 250 V, 3/60/2300/900 RPM 
100 K.W. G.E. Syn. Drive 250 V, 3/60/220/1200 
100 K.W. West. 125 V, 3/60/2300 Sq. Cg. 
75 K.W. G.E. Sq. Cg. 250 V, 3/60/2300 
50 K.W. G.E. RC Syn. Drive 125 V, 3/60/220/1200 RPM 
50 KVA G.E. 3/60/220 75 H.P. Drive 125 V. 
50 K.W. West. 150 V, Syn. Drive 3/60/220 
50 K.W. G.E. 125 V, Sq. Cg. 3/60/2300/720 RPM 
35 K.W. Fairbanks-Morse 240 V, Syn. Dr. 3/60/220 
10 K.W. Crocker Wheeler Balancer 125 V 
5 K.W. G.E. 125 V, 3/60/220/1800 RPM 


STEAM ENGINE GENERATOR SETS 


Alternating Current 


KVA West. Skinner Uniflow 3/60/440 

KVA. G.E.—Skinner Uniflow 3/60/2300 

KVA Allis-Chalmers Corliss 3/60/480 

KVA West.—Skinner Uniflow 3/60/440 

KVA G.E.—Chuse Uniflow 3/60/220/2300 
KVA G.E.—Ames Uniflow 3/60/480 

KVA G.E.—Skinner Uniflow 3/60/480 

KVA Allis-Chalmers—Ames Uniflow 3/60/240 
KVA G.E.—Chuse Uniflow 3/60/240 

KVA G.E.—Chuse 4 valve 3/60/240 

KVA West.—Harrisburg Automatic 3/60/220/2300 


1000 
750 
400 
375 
325 
300 
210 
200 
187 
125 

50 


STEAM TURBINE GENERATOR SETS 
Condensing—A.C. 

1—4000 KVA Allis Chalmers 3/60/2300/3600 RPM 
1—3125 KVA Gen. Elec. 3/60/2300/3600 RPM 
1—1500 KVA Westinghouse 3/60/2300/3600 RPM 
1—1250 KVA Gen. Elec. 2/60/2300/3600 RPM 
1—937 KVA Gen. Elec. 3/60/2300/3600 RPM 
3—625 KVA Allis-Chalmers 3/60/2300/3600 RPM 
1—625 KVA Gen. Elec. 2/60/2300/3600 RPM 
1—500 KVA West. Geared, 3/60/2400/6000—900 RPM 
3—500 KVA Gen. Elect. Bleeder 3/60/220/3600 RPM 
1—250 KVA Worthington Moore Bleeder 3/60/220 
1—187 KVA Westinghouse geared 3/60/2300 
1—150 KVA Westinghouse 3/60/240/3600 RPM 


Non-Condensing—A.C. 
1—625 KVA Westinghouse geared 3/60/2300 
1—625 KVA Allis-Chalmers 3/60/240/3600 RPM 
1—500 KVA G.E.—Terry 3/60/120/208/3600 RPM New 
1—500 KV\A Westinghouse geared 3/60/480 New 
1—375 KVA Westinghouse geared 3/60/2300 
1—375 KVA Allis Chalmers 3/60/240/3600 RPM 
1—125 KVA Al. Ch.—Kerr 2/60/220/3600 RPM 
1—75 KVA Allis-Chalmers 3/60/240/3600 RPM 


A. S. M. E. BOILERS 
1—500 H.P. Keeler-Wetzel Stoker, 160 lbs. 
1—400 H.P. Babcock Wilcox W.T. 200 lb. W.P. 
1—300 H.P. Brady Scotch Marine 15 lb. 
2—300 H.P. Heine non code, 160 lb. 
2—250 H.P. Union Water Tube—Taylor Stokers 
2—250 H.P. International self-contained, 200 Ibs. 
38—150 H.P. Wickes H.R.T.—Combustion Stokers, 150 lbs. 
New 1934. 
1—100 H.?. Babcock & Wilcox W.T. 350 lbs. W.P. 


Everything from a Pulley to a Power House 


THE 





O'BRIEN MACHINERY Co. 





PHILADELPHIA’S LARGEST MACHINERY DEALERS AND EXPORTERS 


113 NORTH THIRD STREET 


BELL TELEPHONE: MARKET 4180 
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CINCINNATI 
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Immediate Shipment for Quick Victory and Total Peace 





under Highest War Production Board Allocation only 





TURBOS—60 cycles 


15000 KW capacity condensing, non-automatic bleeder (ap- 
proved 275# 550° t.t.) volume extraction at either 100 or 65# 
g.b.p. Elspecs 60/3/standard voltage. Complete going unit 
including surface condenser, all auxiliaries and piping. 


3—5000 KW 80% nominal, 7200 KVA range, 225# 
Elspecs 60/3/2300/3600. High percentage original 
strength, otherwise necessary blading in stock. 


LS.P. 
full 





2—3125 KVA Multi-Stage Condensing 
60/3/2300/3600. One complete with sur- 
face condenser lay out and all standard 
auxiliaries for complete installation; One 
now with jet condenser, but liberal capac- 
ity surface condenser available from other 
stores. 











3—2000 KEW 80% nominal, 2500 KW approved range 60/3/ 
1-440, 2-2300, condensing design and approved for non- 
condensing. 


Several 300, 500, 750, 1000, 1200 and 1500 KW condensing 
standard pressure, also mixed pressure design. 


TURBOS—25 cycles 


50,000 KW total aggregate capacity, unit sizes of 3,000, 6,000 
to 20.000 KW surface condenser equipped complete going 
units. High percentage full strength. 


SURFACE CONDENSERS 


8250, 11000, 12000, 15000 and 20000 sq. ft. surface condenser 


units complete. Log service on pure clear water. Condition 
sound, 
WATER TUBE BOILERS 


2—350# ASME 80,000/120,000# t.s.g. cross drum units, under- 


feed stoker equipped. 


WATER TUBE BOILERS (Con't) 


2—350# ASME 80,000/120,000# t.s.g. bent tube design, 
powdered fuel fired: one complete with boiler house stack, 
all auxiliaries, completely rebuilt and never operated. 


4—1000 HP Steel Header Longitudinal Drum Type Water Tube 
Boilers 250% ASME Code design, and verified in recent in- 
spection for re-erection. Now oil fired. 

A complete going boiler station including modernly designed 
self-supported steel structure, and all standard boiler plant 
auxiliaries, piping, etc. 

Approximately 2¥2 to 3 years each total log hours service. 


3—700 HP 160,000# t.s.g. straight tube box steel header 
200# ASME, without firing equipment. 


8—400 HP 200# ASME bent tube design, superheaters, soot 
blowers, fans, heaters, coal and ash handling paraphernalia, 
etc. Also complete steel building. 


2 
12—200/500 HP straight and bent tube 200# units. 


STOKERS 


50 underfeed ram type stokers now operating in 11 retort per 
boiler layout under 700,000 t.s.g. units. Clinker grinders, 
fans and other auxiliaries available. All now under dis- 
mantling schedule. 

* 


LARGE POWER TRANSFORMERS 


50,000 KVA O.1.W.C. transformers 150,000/135,000 delta— 
41,600/36.400; or 72,000/63,000 star. 


2 
9000 KVA transformers, as above. 


15,000 KVA O.1.W.C. 60,000/54,000—18,000/9000. 
® 


12,000 KVA O.I1.W.C. transformers, 16,000 through 12,000, 500 
and 250 KVA unit sizes, 75,000/43,000—2300 and other stand- 
ard voltage ratios. 


Complete data available on request. 














SOUR COOPERATION IN 


HEAVY POWER THRU THREE WARS" 





"May we confirm the record with you, face to face?” ... P.S. 
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ACTUAL PHOTOGRAPH 





450 KVA DIESEL ENGINE-GENERATOR UNIT Ss 





AVAILABLE |i, 


IMMEDIATE 
DELIVERY 


450 KVA General Electric; 2 
or 3 phase, 60 cycle, 2300/ 
550/440 volts, 200 RPM al- 
ternating current generator 
direct connected to Busch- 
full 
engine complete with auxili- 


Sulzer vertical Diesel 
aries. A#t1 operative condi- 
tion—still on original foun- 


dation for operating test. 





TURBINE-GENERATOR 


7500 


6250 


3125 


1875 


937 


625 


375 


375 


125 
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UNITS 


3 phase, 60 cycle 
KVA_ Westinghouse 
densing 200 Ib. pressure, 
2300 volts, 1800 RPM 
complete with either sur- 
face or jet condenser. 
KVA Westinghouse con- 
densing 175-200 Ib. pres- 
sure, 2300 volts, complete 
with surface condenser. 
KVA—2500 KW 80% P.F., 
G.E., 2300 volts, 3600 RPM, 
180-200 Ibs. pressure, 500 
degree total temperature, 
equipped with surface con- 
denser, condensing auxilia- 
ries, panels and_ instru- 
ments. A complete instal- 
lation. 

KVA G.E. condensing 175- 
200 lb. pressure, 500° T.T., 
6600 volts, 3600 RPM 
complete with condenser. 
KVA Allis condensing 150- 
200 Ib. pressure, 475° T.T., 
2300 volts, 3600 RPM 
complete with direct con- 
nected exciter, surface con- 
denser and auxiliaries. 
KVA G.E. condensing 200 
Ib. pressure, 2300 volts, 
3600 RPM complete with 
condenser and auxiliaries. 


KVA G.E. condensing 150- 
200 Ib. pressure, 100° SH, 
2300 volts, 3600 RPM 
complete with surface con- 
denser and auxiliaries. 


KVA (2) G.E. non-con- 
densing, 150-175 lb. pres- 
sure, 5 lb. back pressure, 
2300 volts, 3600 RPM each 
complete with direct con- 
nected exciter. 

KVA G.E. non-condensing, 
110-125 lb. pressure, 0-10 
Ib. back pressure, 240 
volts, 3600 RPM complete 
with switchboard. 


con- 


* _— ~*~ 
1tilttivs 
600 NATIONAL CITY BANK BLDG. 
CLEVELAND, OHIO 





ENGINE-GENERATOR 
UNITS 


Direct Current 
1000 KW Westinghouse, 250 
volts, 514 RPM generator 
direct connected through 
reduction gear to Westing- 
house condensing turbine, 
150-200 Ib. pressure, 
equipped surface condenser. 
600 KW Crocker-Wheeler, 250 
volts, 300 RPM generator 
direct connected to a 14” 
x 18”, 4 cylinder Ames 
vertical Unaflow non-con- 
densing engine, 150-175 Ib. 
pressure, 5 lb. back pres- 
sure, complete with switch 
board. 
400 KW G.E. 125 volts, 165 
RPM generator direct con- 
nected to a 26” x 28” El- 
liott Ridgway Unaflow non- 
condensing engine. 
KW Westinghouse, 250 
volts, 175 RP generator 
direct connected to a 24” 
x 26” Skinner Unaflow 
non-condensing engine. 


ENGINE-GENERATOR 
UNITS 


3 phase, 60 cycle— 
Alternating Current 

438 KVA G.E. 480 volts, 200 
RPM generator direct con- 
nected to a 23” x 24” 
Skinner Unaflow non-con- 
densing engine, 125-160 lb. 
pressure, 5 Ib. back pres- 
sure. Complete installation. 

312 KVA Elliott 4000/2300/550 
or 240 volts, 180 RPM 
generator direct connected 
to a 17” x 24” Elliott Una- 
flow non-condensing’ en- 
gine, 175 lb. pressure, 6 
Ib. back pressure. 

210 KVA G.E. 480 volts, 225 
RPM generator direct con- 
nected to Skinner Unaflow 
engine. 


300 





Datesigtcc 


Curporation 


MOTOR GENERATOR 


SETS 
1500 KW Allis-Chalmers, 600 or 
2 volt direct current 


generator direct connected 
to 2190 HP, 3 phase, 60 
cycle, 4000/6600 volt, 300 
R synchronous motor. 

100 KW Triumph 250 _ volt 
direct current generator 
direct connected to 150 
HP, 3 phase, 60 cycle, 
2300 ak, 900 RPM squir- 
rel cage motor. 


MOTORS 


—3 phase, 60 cycle 


1500 HP Allis-Chalmers, 2,300 
volts, 200 RPM slip ring. 


625 HP G.E. type ATI, 22000 


volts, 257 RPM _ synchro- 
nous. 

620 HP G.E. type ATI, form 
S, 440 volts, 164 RPM 
synchronous. 

250 HP (2) G.E. form M, 440 
volts, 450 RPM three 


bearing slip ring. 

150 HP (5) G.E. form K, 2200 
volts, 580 RPM _ squirrel 
cage. 

125 HP 80% P.F. Elec. Mchy. 
440 volts, 400 RPM syn- 
chronous. 

50 HP G.E. type I, form M, 
2200 volts, 1200 RPM slip 
ring. 

50 HP Allis-Chalmers, 
volts, 600 RPM 
cage. 


MISCELLANEOUS 
1200 KVA G.E. 3 phase, 60 cy- 
cle, 2400 volts, 300 RPM 
alternating current gener- 
ator direct connected to a 
1700 HP, 3 phase, 25 
cycle, 2300 volt synchro- 


Affi 


440 
squirrel! 





MISCELLANEOUS 
(Continued) 
522 HP water tube _ boiler 


ASME code, 210 Ib. pres- 
sure complete with stoker 
and accessories. New 1927. 
KVA GE. 3 phase, 60 
cycle, 2300 volt, 50 
RPM belted generator. 
500 KVA Ideal, 3 phase, 60 
cycle, 240 volt, 400 RPM 
belted generator with di- 
rect connected exciter. 
330 KW G.E. synchronous ro- 
tary converter 600 volt di- 
rect current—6 phase, 60 
cycle alternatin current 
—1200 RPM with 2300 to 
408 volt transformers. 
200 KVA Westinghouse 3 
phase, 60 cycle, 240 volt, 
200 RPM engine type gen- 


500 


erator. 

30 KW G.E. 125 volt, 625 
RPM, type RC compound 
wound direct current gen- 
erator. 

1055 cu.ft. 100 Ib. air pressure 


Chicago Pneumatic horizon- 
tal compressor direct con- 
nected to 170 HP, 240 
volt, 150 RPM G.E. direct 
current motor. 


SYNCHRONOUS 
CONDENSERS 
1350 KVA 
Total Capacity 


750 KVA and 600 KVA GE. 
type ATI, 3 phase, 60 
cycle, 240 volts, 900 
RPM synchronous conden- 
sers each complete with 
direct connected exciter, 
switchboard panel with in- 
struments. Are in A#1 
operative condition — still 
on original foundation for 
operating test. 


chinern 


WIRE OR PHONE 
LONG DISTANCE 422 
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Step Up Your Power 


QUICK WITH 


STOCK EQUIPMENT 


Shipped as fast as 
conditions allow 














ROTARY CONVERTERS 
3 Phase—60 Cycle 


1 1500 KW Whse., 720 RPM., D.C. GOO Vv. Ad 
11500 V. 


WRITE—Better Still—WIRE 




















1- 1500 KW Whse., 600 RPM., D.C. GOO Vo ALO. 1iSe0 
1—1250 KW G.E., Hee, 720 RPM., D.C. 250 Vo ALE. 
2300 V. 
1—1000 KW Whse., 900 RPM., D.C. 600 Vo AL 
11000/2300 V. 
2—750 KW Whse., 1200 RPM., D.C. Gon Vo A 
5500/2300 V. 
1 phe KW Whse., 900 RPM., DC. GHW Vv. ACG 
6600/2200 VY. 
A. Cc. MOTORS 1-500 KW Whse., 900 RI’M., D.C. 250 VV. ALC. 2800 9 
3 Phase—60 Cycle 1 500 | KW Whse., 1200 KPM., D.C. 600 Vo ALC. 
230 3 
SLIP RING 2 375 KW Whse., 1200 RPM., D.C. 250 V. Aw 
HP Make Type Volts Speed 2300 V. 
2—1200 Cr. Wh 801Q 2300 237 
1— 800 Al. Ch. ANY 440 885 Rotary Converters 
1— 800 Whse. cw 440 357 3 Phase 25 Cycl Sesten 0 
I— 600 GE. IM 440 900 ycles—Booster Type 
i? Wa HW 2200 875 2—1500 KW G.E., HCC, 500 RPM., D.C. 225/275 V., 
TOR SETS I— 400 Al. Ch ANY 440 1200 oe ee e*.. Eg V. 
_ Ch. 5 .E., HCC, 750 RPM., D.C. 225/275 V 
MOTOR GENERA 1-400 GE. MT 550/440 300 2000 Amp, AC. 6600 Von” DO: 225/315 V.. 
3 Phase 60 Cycle I~ 400 Al. Ch. ANY 2300 505 
ee I— 350 G.E. MT-442 2300/4000 257 
1—1500 KW G.E., 600 V. D.C. to 2100 H.I’. 6600 V. 1— 300 G.E IM 440 720 TRANSFORMERS 
. pony aad 2. Ye eee 1— 300 Whee. Cw 440 585 60 Cycle 
sas : ae $8 3.E MT 25 257 _ aa 
1—500 KW 3 unit consisting of 2—250 KW G.E., 250 . es — — baer — a KVA Make Ph. Type Voltages 
V., dc., to 1—700 HP, 2300 V. 2— 200 G.E, IE-M 2200 1750 31000 GE, 1 HKDD 13200x2300 
i500 KW G.E., 600 V. D.C. to 700 H.P. 13200/ 2— 200 Whse. cw 2200 514 4— 525 G.K. 1 HJ-DbD 2300x445 
6600 V. I— 200 GE. I-M 440 600 3— 400 Whse. 1 8 2400x440 
1—500 KW G.E., 600 V. D.C. to 700 H.P. 2200 V. 2— 175 GE. IE-M 2200 880 2— 333 Whee. 1 OISC 2300x460 
1—500 KW G.E., 250 V. D.C. to 1000 KVA. 2300 V. I1— 150 GE. IM 220¢ 695 2— 333 Pitts. 1 OLSC 2400x220 
Syn. Motor. i— 150 GE MT-564 440 e00 3 — 300° G.E. 1 i 13200x2300,/ 575 
1—400 KW G.E., 250/275 V., D.C. to 600 HP, 2300 V. _— : o 2 > 2— 200 G.E. 1 HILD 26400x115/460 
1-250 KW Cr. Wh. 230 V. D.C. to 450 KVA. 2300/ -—a oS SiS 86s 290 3— 200 GE. 1 H-KDD — 13800x220/440 
—25 1 Cr. Wh. 230 V. D.C. 5 A. 23 3. oot = vs 
4000 V. Syn. Motor. : pend — . & 2200x440/220 
1-150 KW G.E., 250 V. D.C. to 200 KVA, 440 V. A. C. MOTORS a we a. seapeteerens 
1-135 Kw WHSE., 250 V. D.C. to 200 H.P. sq. ce., SQUIRREL CAGE 3— 100 Whse. 1  OISC 13200x250 
1-100 KW WHSE., 250 V. D.C. to 159 KVA. 2300 V. H.P. Make be hg — 
1-100 KW WHSE., 250 V. D.C. to 175 H.P. sl. re. 1—500 G.E, a 2 " 
2200 V. 1—400 Whse. CS-1104A 2200 585 D. C. MOTORS 
1-75 KW G.E., 125 V. D.C. to 120 H.P., sa. cK. 1—300 Whse. cs 550 580 HP Make Type Volts Speed 
2300/4000 V. 1—300 G.E. IK 440/2300 600 1—1500 Whee. 550-330 
2-50 KW G.E., CD, 125 V. D.C. to 75 H.P., sa. cE.. 25 Al. Ch. 220/440 1150 1—1250 GE. MCF 250 650 
2300/4000 V. eae Whse Cs pone 1200 2—1250 =G.K. MPC 500 130 
1—40 KW WHSE., 230 V. D.C. to 45 KVA 2500 V. = panes io 22 i— 800 G.E. MPC 550 600 
1—200 G.E, IK 2200 490 2— 625 GE. MPC 250 130 
1—200 Whse. cs 4600 900 2— 600 G.E. MPC 550 = 600/800 
TURBO GENERATOR SETS 1—150 Al. Ch. AN 440 1765 1— 600 Whae. 230 150/275 
1—100 — Whse. cs 550 1750 — ao ey — 230 450 
_— ; ‘¥ § / 
1—500 KW Whse. 625 Kva. 440 V. 3 ph. 60 cy. 3600 — 300 GE. DMC 330 <00/e00. 
*) yi *arsons 145/175 . oond, turbine com- ¢ Ee b 2 / 
caeae = gens | a! only ” GEAR REDUCTION UNITS 1— 300 Ce. Wh. CMO esi 200 1150 
1—500 KW G.E. 625 Kva. 2300 V. 3 ph. 60 cy. with 1 2100 H.P. Whse. 1800/3860 RPM. — > Van. = 500 250/400 
Curtis 4-stage 150 Ib. cond. turbine with cond. and I 943 HP. G.E. 5306/1200 RPM tei pond 4 ponte pon 275/550 
pasgreee P “= . on . 1 750 H.P. Al. Ch. 3600/600 RPM. 1— 250 Al. Ch Irt = a _ 
1—75 KW Ridgeway 250 V. D. C. with Terry turbine = ‘ 5 ° 0 525 
180 Ib. pressure with 12 Ib. bk. pres., 2000 RPM. 1— 450 H.P. G.E. 3600/1200 RPM. 2— 200 Whase. 230 400/500 
1— 175 Whzse. SK 250 150/525 
6— 150 G.E. RC-19 230 800/1000 
A. C. GENERATORS 1— 150 Whse. SK 230 = 300/900 
b ORS 2— 125 G.E. CO-1832 230 43 625 
AND SYNO. MOT 2— 120 Whase. SK 230 720 
3 Phase—60 Cycle I— 100 Al. Ch. 230 950/1150 
3— 100 «GLE. LC 230 1200 
HP or KVA Make Type Volts Speed I— 100 G.E. MPC 230-225 /450 
1—1000 Whse. 2300 900 1— 100 Whee. SK 230 =. 600 
I— 625 Whse. 480 900 2— 100 +G.E. RC-19 230 = 575/720 
1— 500 G.E. TS 440 360 I— 75 «GE. Cc 230 —- 00/1000 
I— 250 G.E. ATS 2300 ose 4— 60 Diehl K-11 230 5500/1000 
_— = G.E. ATI 220 bn 2— 60 Cr. Wh. CMC-65H 230  500/1000 
— ATB R... oa — © Gm. RC-16 230 650/815 
i— 180 Whee. 4000 1300 I— 50 Cr.Wh. CMC-81H 230 300/900 
I— 100 Whse. 2400 900 I— 50 Cr.Wh. CMC-80H 230 380/750 
2— 100 Whse. 2300 1800 i— 50 G.E. RC 230  400/1209 
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Delivery from Stock! 


GENERATORS 


Anodizing, Electroplating, etc. 





Actual Photograph 1500 Ampere 10 to 50 Volt D.C. Generator, separate excited, 
driven by 3 phase, 60 cycle 220/440 Volt A.C. Motor, 


2—3200 Ampere General Electric 
10 to 60 Volts 


3—3200 Ampere Westinghouse 
7% to 30 Volts 


3—1600 Ampere General Electric 
10 to 60 Volts 


5—1600 Ampere Westinghouse 
7% to 30 Volts 


6—800 Ampere Westinghouse 
7% to 60 Volts 
With A.C. or D.C. Driving Motors 
Separate Excited 
FULL RANGE VOLTAGE VARIATION 











AC GENERATORS BELTED AND MOTOR DRIVEN DC 

soe | ee ‘ies GENERATORS 
200 KW GG, Bev ccccsccescvceccsete 600 200 KW . 600 volts 
160 KW GA, Pies ce ncenenenseciacoes 720 125 KW 125 volts 
150 KW G.E + 900 100 KW 250 volts 
Be. Rhee ener eee eeeee 75 KW 250 volts 
100 KVA , 0 SPPPerrrereerr rT eT s 600 60 KW 600 volts 
75 KVA = WeBt... 2. ccc ee eecececeees 900 50 KW 125 volts 
25 KVA 9 WeBb.... 2c cccccsccccccces 1800 45 KW 250 volts 
30 KW 600 volts 
8 ky ig vals 

| 20 K vo 

MISCELLANEOUS } BE BA. Wc ccc cncasccccces 125 volts 


KW West 
16 additional Motor Generator Sets, 125 
volts—250 wom. 600 volts direct current 


7x6 Ingersoll Rand Air Compressor 
down to 1 K 


12% x12 American Air Compressor 


1 Year Guarantee! 


Completely Shop Reconditioned and Tested 
Before Shipment 


New York City's Largest Stock Electrical Equipment 


L. J. LAND & CO. 


146 GRAND ST. CAnal 6-6976 NEW YORK, N. Y. 


READING, PA. YORK, PENNA. 
10TH AND EXETER STS. 227 NORTH GEORGE ST. 


300 
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PARTIAL LIST ONLY!! 


230 VOLT 
DC MOTORS 

Make Speed 
G. E. 1100 
West. 600 
Roth 600 
G. E. 480/1100 (2) 
West. 550/1100 
Cr. Wh. 700 (2) 
G. E. 850 
Diehl 850/1020 
G. E. 1800 
Cr. Wh. 915 
West. 1150 
G. E. 440/1800 
Diehl 850/1020 
G. E. 1150 
Rel. 1150 
G. E, 575 
Cr. Wh 1750 
G. E. 1200 
R. & M 1160 
G. E. 1150 (4) 
West. 1150 
G. E. 1150 
G.E 800 (2) 
Star 1450 
West 1250 
G. F. 1250 
Eck 1100 
G. 1150 (3) 
G. E. 1150 (3) 
Cr. Wh. 900/ 1800 
West. 850 
Rel. 1750 
West. 850 (2) 
G. E. 825 (3) 
G. E. 700 
Diehl 1750 
Al. Ch. 600/1800 
West. 600/1200 
G. E. 400/1600 
West. 400/1200 (2) 
Al. Ch 1750 
G. E, 450/1800 
Diehl 900 
Weat. 850 
West. 350/1400 
G. E. 500/1500 
Sturt. 3600 
Peer. 1700 
West. 1450 
West. 1150 (2) 
G. E. 1150 
West. 975 
Al. Ch. 850 
El. D. 550/1650 
Watson 525/1150 
G. E. 450/1800 
G. E. 400/1600 
West. 400/1600 
Al. Ch. 350/1050 
G. E. 300/1200 
G. E. 400/1200 
G. E, 850 
G. E. 450/1800 (2) 
West. 500/150 (2) 
West. 850 
G. E. 900 (2) 
G. E. 400/1600 
West. 1800 
G. E. 1700 
GQ. E. 1150 (2) 
West. 1160 
Al. Ch. 1150 
Cont. 600/1800 
West. 850 
G. E. 850 
Star 600/1200 
El. Dy. 550/1650 
G. E. 450/1800 
G.E 600 
G. E. 450/1350 
West. 400/1200 
El. Dy. 235/1100 
G. E. 850/1150 
Weat. 850/1600 


G. E. & West. 1700 (5) 
G. E. & West. 1150 (6) 


Roth 6500/2200 
G. E. 500/15C0 
West. 480/1800 


325-230 volt DC Motors 
down to 1/20 H.P. 


115 VOLT 
DC MOTORS 
Make Speed 
West. 200/900 
West. 1100 
Cr. Wh. 800 
Lo. All, 3500 
G E. 1150 (3) 
West. 1150 
West. 850 
Fi. Dy. 425/1275 
G. E. 850 (2) 
Burke 650 
Cr. Wh. 1875 
Col. 


1500 
West. 1100 (2) 
Cr. Wh. 960 
75 additional 110 volt 
Motors down to 1/6 
B.P 





3 PHASE SQUIRREL 
CAGE MOTORS 
H.P. Make Spee: 
200 G.E. 600 
150 G.E, 1750 
150 West. 1170 
147 West. 25 cycle 715 
100 3=Cr. Wh. 1800 
100 G.E. 900 
100 West. 720 
100 G. E. 580 
75 West. 870 
50 Al. Ch 690 
40 G. F. 900 
35 G. Ek. 1200 
35 Wagner 850 
30 U.S 3450 
30 West 1750 
30 Al. Ch 3850 
30 «OAL. Ch 600 
25 Wagner 1200 
25 West. 1140 
25 Diehl 865 
25 G. E. 900 
25 Wagner 720 
20 G. E. 1750 
20 GLE. 1200 (2 
20 «Cr. Wh. 1200 (2 
20) AL. Ch. 900 (2 
20 Diehl 900 (3 
20 GLE. 720 
20 West. 1720 
165 GE. 3600 
15 Cr. Wh. 1700 
15 G. E. 1200 (3 
15 G. E., 900 (3) 
15 Wagner 720 
15 G, E. 600 
10 G. E. 720 (5) 
10 G. E. 3450 
10 West. 1150 
10 G. E. 900 
7% G. E. 3450 
5 West. 900 
40 additional three phase 
Motors down to \ HP. 
2 PHASE SQUIRREL 
CAGE MOTORS 
H.P. Make Speed 
75 Cr. Wh. 870 
50 ~—s- Line. 900 
50 G.E. 900 
40 G.E. 900 
40 Al. Ch. 900 
35 = Al. Ch. 900 
30 West. 1200 
25 G.E. 1200 
20 West. 1150 
20 Star 1150 (2) 
15 West. 3450 
15 G.E, 1200 
145 F.&M. 900 
10 G.E. 1200 
10 G.E. 900 
7% G.E. 900 
7% G. E, 600/ 1350 
5 G.E. 900 
5 Al. Ch. 1200 
40 additionsl two phase 
Motors down to \ H.P. 
SINGLE PHASE 
MOTORS 
H.P. Make Speed 
20 Wagner 1160 
20 Century 1165 
15 Century 1720 
7% Century 3500 
8 additional single phase 
Motors 
SLIP RING 
MOTORS 
H.P. Make Speed 
500 = Al. Ch, 1180 
250 G.E. 600 
200 West. 720 
200 G.E. 495 
150 =— Ail. Ch. 720 
125 West. 1200 
125 Burke 600 
75 ~=Al. Ch. 575 
75 Weat. 1200 
60 West. 1200 
60 West. 290 
50 = Ideal 1740 
560 G.E. 900 (3) 
40 Wagner 1200 
40 F.M. 900 (2) 
40 West. 900 
40 Line. 720 
30 G.E. 720 
30 G.E. 1200 
25 Al. Ch. 900 
25 Wagner 1200 
28 G.E. 600 
20 G.E. 900 
20 West. 600 
15 G.E. 900 
33 additional slip rins 
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REBUILT POWER EQUIPMENT 


ROTARY CONVERTERS 


—200 kw. G. E. 275 v. 900 rpm., 6 ph. 60 
cy. complete with overspeed device and 
transformers. 

i—500 kw. G. E. type HC-8 600 volt, 900 
rpm., 6.ph., 60 cy. pedestal bearing with 
overspeed device complete with trans- 
formers. 


MOTOR GENERATOR SETS 


500 kw. G.E. 250 v. D.C. 1200 rpm., 2300 c. 
3 ph. Syn. Motor, 

150 KW Ridgway 250 v. DC, 900 rpm. dir. 
con. 2300/3/60 syn. motor, complete. 
125 kw. Cr. Wh. 250 v. D.C, 1200 rpm., 220/ 

440 v. 3 ph. 60 cy. Ind. 


ENGINE GENERATOR SETS 
225 kw. Elec. Machy. 2200 or 220 v. 
6 cy. dir. con. Ideal Steam, 


1—225 kw. Elec. Machy. 2200/220 or 440 v. 
ph. 60 cy., 200 rpm. dir. con, Ideal 
Engine 4 valve non-releasing. 


100 HP. LIGERWOOD HOIST 


Double drum Speedwell 2500 Ib. pull at 450° 
per min. direct driven by 100 hp. A‘C. or 
D.C, Motor. 


A.C. GENERATORS 


219 kva. G.E. 2300/3/60 200 rpm. 80% P.F. 
(Can be reconnected 440 or 220 v.) 

_< — 480 V., 3/60, Allis-Chalmers, 
15 rp 

2—115 iv West. 2300/3/60 900 rpm. 


D.C. GENERATORS 
1—750 KW. 250 v. D.C.,115 rpm., West. 


A.C. MOTORS—3 ph. 60 cy. 


2 ph. 














Qu HP Make Volts Speed Type 
18 4% G.E. 220 900 K 
oh Siete 1480 an bearing 
(Totally enclosed) 
5 5 G. E. 220 900 KT-751 
6 10 American 440 1200 PK 
(Enclosed — ball bearing) 
1 10 Allis Chal. 220 1200 
|} 1 0 E. 220 1200 K-326 
zz 0 G. E. 220 900 KT-502 
| 1 0 Allis Chal. 440 244 
1 0 American 440 PK 
| (Enclosed — ball bearing) 
| 3 10 +. > 440 KT-322 
11 0 440 5795 KT-332 
| 9 15 Tine ‘Chal. 440 1500 AN 
. 3 5 E. 440 1200 =s«dT-10 
1 5 G. E. 220 1200 KT-954 
ee 5 Burke = 1200 EM1.2 
1 15 E. 440 1200 FTR-502 
(High torque — low starting current — 
across the line start) 
3. 8 Triumph 230 1150 
|} 1 16 G. E. 440 900) «=I-K 
ii 8.6 440 900 KT-322 
2 15/30 West 220 550/1100 MS 
(ivo.epes speed induction Motor) 
a lis Chal. 44( 860 ball bearing 
1 G. E. 44( 865 
1 West. 440 860 CS 
2 Triumph 44( 850 __—sibaill bearing 
3 Gq. E. 40 690 KT 
8 E. 440 575 KT-326 
8 G. E. 22¢ 5670 KT-332 
2 West. 220 5 MS 
1 West. 4 450 CS 
1 /45 West. 440 450/850 CS 
9 ) Allis Chal. 440 1800 AN 
1 0 West. 220 1750 
.e 0 ya ol 440 4 
| 10 20 America 440 1200 PK 
| g Enclosed ball A> yaiaae 2 
| 1 20 * 4 440 1200 KT 
} 1 20 . Ee 440 875 
| 1 20 & E. 220 900 KT-522 
| 1 20 Triumph 220 900 TRI10-S 
= h torque) 
1 20 900 
1 20 fitis Chal. 440 720 
9 20 G. E. 440 690 KT-332 
1 20 G. E. 220 680 KT-322 
1 20 West. 440 680 
1 25 Crocker Wh. 220 1150 118-Q 
2 25 G. E. 220 900 KT-326 
1 25 Crocker Wh. 220 900 
1 25 G. E. 220 KT-332 
2 25 West. 220 720 CS 





A.C. MOTORS—3 ph. 60 cy.—cont. 








No. HP Make Volta RPM Type 
80 Allis Chal. 440 1800 
30 G. E. 440 1200 KT-332 
2 30 est. 220 #81100 
30 Triumph 220 900 B-125 
30 Allis Chal. 220 900 
30 Allis Chal. 220 900 NR 
30 Triumph 220 625 TR-138 
35 G. BE. 440 1200 I 
35 jéagen 220 720 
35 G. 440 600 KT 
2 35 West. 220 614 -CS8 
30/36 G. E. 220 3600 KT-205y 
2 35 G. E, 550 900 _~=—s«1-8 
35 Crocker Wh. 220 570 122Q 
40 Allis Chal. pre 900 
40 Century 440 900 AS-40 
Getenatte Start) 
1 40 E. 22 720 KT-346 
1 Pe, Elec. 440 6 
(Vertical ball bene’ ng) 
2 40 #£Amer. Elec. 440 685 PK 
( — ball bearing) 7 
1 40 Wes 220 600 CS 
1 45 Wes 440 850 CS 
1 50 U a “Elec. 440 3600 STUS 
— — ball bearing — automatic 
7 5&0 Allis Chal. 440 1800 AN 
2 50 #£Weant. 440 1800 e 
50 G.E. 440 1800 KT 
50 GE, 220 1200 KT-343 
50 Crocker Wh. 220 1160 
50 Weat. 440 1120 C 
60 G.RK. 440 900 KT-342 
50 G.E. 440 900 :=—«d1-8 
2 50 #£Weat. Elec. 440 870 
3 50 Wagner 440 850 
50 est. 440 850 CCL 
50 West. 440 650 CCL 
2 50 est. 22 600 CS-752C 
50/100 West. 440 345/700 CS 
54 ~=s Allis Chal. 440 900 
6 60 Allis Chal. 440 1800 AN 
60 G.E. 440 1800 KT 
60 West. 440 Cc 
60 . EL 20 720) «1-8 
60 Crocker Wh. 220 670 122Q 
Triumph 430 
65 West. 40 1800 M 
6 65 Allis Chal. 440 1800 A 
§ 65 G.E. 440 1800 KT-347 
, 75 Louis Allis 440 450/1725 DV-505y 
(Adjusto speed clutch motors — normal 
torque — low starting current, ball 
ing, bema frames) 
1% G.&. 440 1180 FT-542 


(Ball bearing, drip proof — normal! torque 
low starting current) 








75 GE, 220 900 1-8 
7 6G. 4 440/550 720 I-10 
75 Wes 220 600 «3S 
75 Cremer Wh. 220 514 124 
$ «100 G.E, par 1800 KT-547 
100 G.E. 1800 FT-5428 
(Ball bearing, on proof — Normal 
torque — Low starting current) 
100 West. 220 1750 
1 G. E. 220 1200. =«iI-8 
100 Allis Chal. 440 900 
00 G. E, 440 720 =I-K-14 
00 Allis Chal. 220 600 
00 Crocker Wh. 220 575 124QB 
00 G. E. 440 400 I-K 
00 G. E. 440 200 syn 
25 yogeer 440 1800 
l 25 G. E. 440 1800 
l 25 Allis Chal. 440 1800 N 
1 25 Crocker Wh. 220 720 124QB 
1 25 itis Chal. 440 695 
2 125 . EK. 550 514 I-K 
1 125 . E. 440 4 I-K 
1 125 G.E. 220 440 I-K 
1 25 G. E. 550 400 I-K 
1 50 Allis Chal. 2200 1200 AR 
1 50 Wagner 440 1800 
1 50 G.E. 440 1800 = I-4 
1 50 Allis Chal. 440 1800 AN 
2 50 G.E. 440 900 =I-K 
2 50 G.E. 440 600 =I-K 
1 50 G.E. 550 575 I-K 
2 60 G.E. 550 514 I-K 
1 50 G.E. 440 514 I-K 
1 50 G.E. 220 450 I-K 
1 50 G.E. 550 450 I-K 
1 150 G.E. 22 
220/400 450/243 
1 150 West. 2200 327 syn 
2 150 G.E. 440 200 syn 
1 200 G.E. 2200 1800 
1 2 G. E. 2200 1200 
1 200 West. 2200 900 CS-967A 
2 200 G.E. 550 720 
1 200 West. 220 580 CS 
2 200 G.E. 220 6 I-K 
2 200 G.E. 550 600 I-K 
1 200 G.E. 550 514 I-K 
1 200 G.E. 220 514 I-K 
4 200 Allis Chal. 2300 347 AN 
1 225 G.E. 2200 2 syn 
1 250 E. 550 720 4«I-K 
4 250 Allis Chal. 2300 435 AN 
1 260 West. 2200 50 syn 
4 400 West. 2200/220/440 500 CS 
1 1000 G.E. 00 , 


READY 
TO SHIP! 


SLIPRING MOTORS—3 ph. 60 cy. 


No. HP Make Type Volts RPM 
1 1500 Westg. CW 2200 435 
1 700 4G. E, MT-432 2200 393 
1 400 Westg. w 440/220 1170 
1 wor CW-1106 2200 
1 W. Fil. I-12 440/220 600 
1 250 Westg CW 2200 345 
2 250 = «=«G. I 100 
1 100 G.E I : 

1 100 West; cl 220/440 50 
1 75 Cr. Wh 20/440 875 
1 60 Triumph C-16 + Aa 430 
1 60 West F 690 
1 53 3. E, 320/550 1165 


TRANSFORMERS—1 ph. 60 cy. 





3—1500Kva. Pittsburgh 
22,000 volt Primary, 
volt secondary, 


Transformers, 
6900/6600/2200 














No. Kva. Pri. Sec. Make Ph. 

1 250 2300 460 G. E. 

3 150 2200 6900 Pgh. 

1 150 2200 230/460 G. E. 3 ph. 
1 100 2200 11€/220 G. hg 

3 100 6600 550/440/220 Pg 

2 75 2200 220 Burke 3 ph. 
2 50 2300 220/440 G. E. 

3 50 11430/6600 550 Al. Ch. 

3 50 6600 575 G. FE, 

1 37% 2300 220/440 Wagner 

3 37 4400 185 West. (Rotary) 
1 30 2200 110/220 G. E, 

2 30 440 220/110 West. 
25 25 2200 122/244 G. E, 

3 15 2200 122/244 E 
35 10 2200 122/244 G. E. 
40 10 2200 122/244 West. 
100 7% 2200 122/244 G. BE. 

50 7% 2200 122/244 West. 
50 5 200 122/244 G, E. 

76 5 2200 122/244 Weat. 
VARIABLE SPEED MOTORS— 
230 V. D.C. 

No. Hp. Make Type RPM 
1 100 G. E. re-39 600/720 
1 35 West. 8k-140 675/1350 
1 30 West. sk-123 850/1700 
1 30 G. E, ric- 450/900 
1 20 West. sk-120 700/1400 
4 20 West. sk-10L 50/1 
2 10 G. E. 625/1250 
1 G. E. *D-85 450/1800 
2 3 Janta Liest B 650/1950 
3 % G.E. /1 
1 2 West SK-63 300/1800 
1 West. SK-23 700/2100 
1 % Nerthern 700/2100 


25-30 cy. MOTORS 220/440 V. A.C. 


Qu HP Make Type RPM 
75 2. Ly 1-4 900 

75 KT-357 900 

75 Aiils-Chaimers AN 900 

50 3. BE. KT-547 900 

40 3: E. KT-347 900 

€ 40 Allis-C +. ~y AN 900 
35 Western Elec. SL13B 500 

35 Wert. M 900 

30 West. Cc 720 

30 G. E. KT 900 

7 30 Allis-Chalmers AN 900 
4 25 West. MS 715 
9 10 Allis-Chalmers AN 900 
10 G. E. 1-4-10 900 





SYNCHRONOUS MOTORS 


2—150 HP. West. 2300/3/60 900 rpm 80% 
P.F. 


DIESEL ENGINE GENERATOR SET 


217 KVA G.E. 2300/3/60 dir. con. 260 HP 
Buckeye 2 cyl. 200 rpm. sem!-diesel en- 
gine, complete, 


AIR COMPRESSORS 


2—677 cfm Nat’l Brake 2 st. 100# with 150 
HP. A.C. Syn Motors. 


INDUSTRIAL TRUCKS 
4 Automatic Lift Trucks 6000#% with Ready 
Power Unit or Batteries. 
1—BP well Parker Tow Tractor 2000lb. with 
batteries, 
1—Baker Tow Truck with batteries, 


WRITE, WIRE OR PHONE YOUR ELECTRICAL REQUIREMENTS 


DUQUESNE ELECTRIC & MFG. CO. 
’ PITTSBURGH, PA. 
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A PARTIAL LIST OF OUR INVENTORY 


1—G.E. 3125-KVA, 3600-RPM, Condensing: 
3/60/2300-v, 200+, 100° SH, 28” vacu- 
um: Surface or Low Level Jet Conden- 


ser. 


1—Westinghouse 2500-KVA, 3600-RPM. 
3/60/600-v, 
SH, 28” Vacuum: Low Level Jet Con- 


Condensing: 


denser. 


1—G.E., 1875-KVA, 3600-RPM, Condensing: 
SH, 28” 
cuum: Surface or Jet Condenser. 

1563-KVA, Non-condensing 3600- 
RPM, 3/60/600-v: 150+. 100° SH, 20+ 


3/60/600-v, 200%. 100° 
1—G.E., 


back pressure. 


WILMS, 


WEAVER & CO. 


A 
VV «¢ 


200+, 100° 


Va- 


l —G.E., 


1—Allis-Chalmers 
3/60/2300-v, 200+, 500° 
Condenser. 
1—Westinghouse, 1250 KVA 250-v, direct 
current, condensing, 
face Condenser. 
1—Allis-Chalmers 
Condensing: 3/60/2300-v, 
TT: Surface Condenser. 
1—G.E., 625-KVA, 3600-RPM, Condensing: 
3/60/2300-v, 200+, 500° TT, 28” vacuum. 
250-KVA, Non-condensing, 
RPM: 3/60/480-v, 


1250-KVA. 3600-RPM. 


TT: Surface 


150/250-Lbs., Sur- 


937-KVA.  3600-RPM, 


200+, 500° 


3600- 


150+, 0° SH, 28” 


Vacuum, 10#G, back pressure. 


Penobscot 


Turbo-Generators f 


x ¢ 


Building 


DETROIT, 


MICH. 
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BOILERS 


1—813 HP Edgemoor Boiler, 200# pres- 
sure, Riley underfeed stoker. 

2—-335 HP B & W Sectional Header Boil- 
ers, 200# pressure with superheaters, 
hand fired grates. 

2—516 HP Sterling 200# pressure boilers, 
ASME Code, with chain rate stokers. 
1—400 HP Wickes 3 drum low head boiler, 
200# pressure with Chicago Spreader 

stoker. Installed 1932. 

1—90,000# per hr. Badenhausen Boiler, 
354# pressure. 

1—80,000# Badenhausen Boiler, 350# pres- 
sure with pulverizers and all auxiliaries. 

1—1000 HP Badenhausen Riley 200% pres- 
sure with pulverizer. 

1—600 HP Connelly 200# pressure. 

2—492 HP Sterling Boilers, 160% pressure 
stokers. 

1—453 HP Sterling Boiler chain rate stoker, 
160# pressure. 

1—394 HP Sterling Boiler 
stoker, 160# pressure. 
2—250 HP Sterling Boilers, 160# pressure 

equipped with gas burners and controls. 

2—253 HP Sterling Boilers, 160% pressure 
with oil burners. 

2-—250 HP Wicks Vertical Boilers, 
pressure with pulverizers. 

2—500 HP Edge Moor Boilers 200% pres- 
sure. 

4—-500 HP Voigt Water Tube Boilers 175# 
pressure with chain grate stokers and 
all auxiliaries. 

1—440 HP B & W Sectional Header Boiler 
150% pressure, underfeed stoker. 

1—522 HP Sterling Boiler 200# pressure 
with Firite Stoker. 


chain grate 


160% 


2—484 HP Springfield Boilers 200# pres- 
sure. 

1—484 HP Springfield Boiler, 250% pres- 
sure oil burners. 





FL 


1—520 HP B&W Sectional Header Boiler, 
200% pressure. 

1—Complete Power Plant consisting of 
2—309 HP Heine Marine Boilers, 223# 

pressure and 2 General Electric Tur- 
bines with all auxiliaries. 

8—150 HP Erie City HRT Boilers, 150% 
pressure. : 

1—300 HP Locomotive Boiler 150# pres- 
sure with all trimmings. 

3—250 HP Erie City vertical boilers with 
pulverizers. 

1—400 HP Connelly Boiler 160% pressure 
with new tubes and auxiliaries. 

2—-84” x 20’ HRT Boilers, 150% pressure 
all auxiliaries. 

2—150 HP Brownell Boilers, 1254 pres- 
sure, rebuilt and guaranteed. 

56—50 HP Vertical Boilers 150# pressure 
all auxiliaries. 


TURBINES 
1—5000 KW Westinghouse 1800 RPM 3- 
60-2300 volts Surface Condenser all 


auxiliaries. 

1—3200 KW _ Allis-Chalmers 
Turbine with auxiliaries. 

1--2500 KW General Electric Condensing 
Turbine with auxiliaries. 

1—-2500 KW General Electric Turbine 4002 
pressure. Surface condenser. 

1--1000 KW Westinghouse non-condensing 
turbine 350 pressure 16g back pres. 

1—937 KVA Allis-Chalmers Turbine. 

1—625 KVA General Electric Turbine with 
jet condenser. 

+—2000 KW Westinghouse Turbine with 
Surface Condenser and auxiliaries 3-60- 
440 volts. 

1—300 HP Kerr Non-condensing 3600 RPM 
Turbine. 

1—250 KVA Waite Turbine either con- 
densing or non-condensing. 

1—250 KVA General Electric non-condens- 
ing Turbine. 

1—125 KW General Electric non-condens- 

ing Turbine. 


Rea mee RR 


Condensing 


325 Fincastle Building 





a a 


ENGINE GENERATOR SETS 


1 —200 KVA Harrisburg Uniflow Engine 
Generator Set. 

1—750 KVA Rice & Sargent 3-60-600 volt 
engine generator. 

1—480 KW Rice & Sargent 3 60-550 volt 
engine. 

1—375 KVA Chuse Corliss eng. generator. 

1—375 KVA Chuse vertical Uniflow engine. 

2—312 KVA Skinner Uniflow engines. 

1—166 KVA Ames Uniflow engine genera- 
tor set. 

1—220 KVA Chuse non-releasing Corliss 
engine generator. 

1—66” x 125’ steel stack. 

1—48” x 150’ steel stack. 


DIESEL ENGINES 
1—300 KVA Fairbanks-Morse Full Diesel 


engine generator set. 
1—450 HP Cooper-Bessemer Tex 
driven to 300 KW AC Generator. 
1—Complete Diesel Plant consisting of 
1—250 KVA Buckeye Full Diesel, |— 
225 KVA Atlas Full Diesel, |—94 
KVA Caterpillar Diesel. 
4—590 HP Busch-Sulzer 6 cylinder oil en- 
gines used only 300 hours. 


ENGINE GENERATOR SETS 


1—625 KVA Nordberg Uniflow engine. 
1—1000 KVA Skinner Uniflow engine. 
1—375 KVA Skinner Uniflow engine. 


MISCELLANEOUS 


2—-400 GPM Centrifugal Boiler Feed Pumps. 
1—2000 HP Cochrane Metering Feed Water 


Heater. i 

1—10’ x 15’ Illinois Forced Draft Chain 
Grate Stoker. 

1—#8 Fuller Bonot Pulverizer. 

2—Type AA-6 10 retort Taylor Underfeed 
Stokers. 

2—6 Retort Taylor Underfeed Stokers with 


C0. 


LOUISVILLE, KY. 


rope 
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MOTORS 
GENERATORS 
oe}. Beco) &.) 
TRANSFORMERS 
1 LORGO) amici a, 14: e-Ueel 
SETS 
L 
a7 "Os . . ° i ; 
Side Put all idle equipment to |} 
a a ¥ 
_ 
work. Send your list for 
o 
prompt action. 
TRANSFORMERS 3 ph. 60 cy. A. C. MOTORS 
1—600 KVA West.—Booster -y “ed (Auto Transformer H.P. Make Type Speed Volts 
Type) 240/208 volts 60 cy. ph. 300 Gen. Elec. Sl. Rg. I Form M. 600 220/440 
3—500 KVA, GE, type H, form Vbs2s 19100-22000/40000Y to 200 Wsghse. Sl. Rg. CW 600 220/440 
2300, 1 phase 25 cycle. 200 Gen. Elec. Sq. Cg. I Form K 514 220/440 
2—75 KVA West. type S.K. 1 ph. 25 cy. 60000 volts Prim— 175 Ideal Sl. Rg. AVA 1750 2200 
6900/2300 volts secondary. 150 Gen. Elec. Sq. Cg. I K 600 2300 
i—200 KVA Allis Chal. 60 cy. 3 ph., 220/440. 150 Al Ch. Sq. C. 600 440 
1—300 KVA Gen. Elec. 60 cy. 3 ph., 220/440. 150 Burke Sq. Cg. 3BRG.2ph 900 220/440 
150 Elect. Mach. Syn _ 1200 4150 
ALTERN ATORS 125 Gen. Elec. Sq. Cg. I K 720 220/440 
125 Gen. Elec. Sq. Cg. KT547 1800 440 
240 ae - PF Electrie Machinery, 4600 volts, 60 cycle 3 phase, 
rpm with direct connected exciter. 3 ph. 25 cy. MOTORS 
200 KVA. Gen. Elec. Ft. Wayne 3 ph., 60, 220/440, 720 RPM, HP Mak 1 Psancane Volt 
revolving field. 830. El t. M ae Ss ype pee ents 
150 KVA Gen. Elec. Type ATB form D, 60, 3 ph., 220/440 600 ec ae eh ie p 500 2300 
ones RPM, revolving field, built-in exciter. 150 G El i. _ re a xciter 
0 75 KVA Westinghouse 3 ph. 60 cy. 480 volts, 90) RPM, with 100 — si. Re. — a 20/440 
separate belted exciter. 100 Gen. Elec. SI. Rg. 1 FormM 750 220/440 
100 Gen. Elect. Sq. C. I K 750 220/440 
D. C. GENERATORS 100 Wsghse. Sq. C. CS 500 220/440 
150 KW Western Elec. 3 brg. 3 wire, 115/230 V, 600 RPM. 7. ihe 2a i et = oanease 
50 KW Milwaukee, Comp. Wound 125 V, 600 RPM. 75 Wagner Sq. C. BM 750 2200 
75 os, Elec. = y+ meted 440 
50 urke yn. 750 220 
«400 H. P. SYNCHRONOUS MOTOR x isis oni aaa 
. . 
Complete A.C. Synchronous Motor HP. Make op T7P* Speed 
1—400 H.P. Wsghse Syn. motor, 3 ph, 60 cy 4000/2300 V, 125 Gen. Elec 850 
400 RPM with built-in mageetic clutch. ‘Complete panel = 2 ne Saas Wane — 
mounted reduced voltage e Starting Control. Motor- 100 a P K30 pa _ 1750 
Generator Set—factory Eeuue” or excitation and clutch opera- 100 War — ere SK143 Sha . in 1750 
tion. 10 KW, 125 V, DC 1750 RPM, Type SK63, Woahee. with 85 Gon Elec. Vert. Comm Weund 700 
direct conn. 15 HP, Type CS, 3 ph, 60 cy, 220/440 75 Crocker Wh. CCM25JA 1700 
50 West. SK120 1700 
40 Fair. Morse Ball BRG. Vert. Comp. 1740 
300 KW Gen. Elect. Synchronous Converter, 6 Phase, type 32 Sturdevant C Form P. Shunt Wound 190 
HCC form J, 25 cycle, 750 speed, 220/230 volts. With 
Transformers “for 2300 Volts. MOTOR GENERATOR SET 
ENCY CHANGERS Western Elect. 1000 Amps—40 Volts direct con. to either an 
FREQU AC or DC 580 RPM Motor. 
All sizes, voltages and cycles. 
. o 
Only OVER 10,000 ITEMS IN STOCK FOR IMMEDIATE DELIVERY }} Write or wire 
e * a 
partial listing FROM EITHER ROCHESTER, N. Y. OR TOLEDO, OHIO your inquiries 
REBUILT AND SOLD WITH A STANDARD NEW GUARANTEE. 
BERGER BROTHERS THE FRED W.” 
ELECTRIC MOTORS, Inc. K \ EM L E C 0 ° 
395 STATE ST. , : 33 N. SUPERIOR: ST. g 
ROCHESTER NEWYORK | SB nn.uea w | TOLEDO _ghio 
Dependability 
— 
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&MACCABEZ4 your Worries 


VARIABLE SPEED 


H. P. M Pe R. P. 
— 2 G. E. 2000-8 
— 3 G. E, RLC-111 750/1500-SH 
— 4% E, RLC-112 900/1800-SH. 
— & Rellance Frame E 5600/1800 
— & Reliance Frame F 450/1800 
— 5 est. 8K-33 1150/1650-SH. 
— 7% Rellance F-953 450/1850-SH 
— 7% Reliance G-903 275/1650-SH. 
— 7% est. SK-103 400/1600-SH. 
— 8 Wert, SK-190-L ‘1200-8 
—10 Reliance G-9 400/1 200-SH. 
—16 Rellance 230-T 300/1200-SH. 
—70 Reliance 1-T 600/1200-SH. 

220/440-V-3-PH.-60-CY. MOTORS CRANE & 
GENERAL PURPOSE 
— 3 Ideal A.E.-Crane 1600 
— 3 G. E. K. Q.-730 1730 (2-Ph.) 
— 3 Wagner 11-V. R. P. 860 
— & G. E. K. Q.-946 1200 
— & G. E, K-254 1735 
— 7% 3. E, KT-944 1800 
—10 Fr. M. OS-F W-324 1740 
10 F. M. OLS-326 200 
—10/2 (G. E. KT-5224 600/1200 
—Il1 Louis Allis Crane 1200 
—11 &H HW-10A 820 
—15 El. Dyn. F. R.-1601 1145 
—20 . E, I 1200 
—22 P&H HW-20 840 
1— 25 F. M. 900 
2—25 F. M. H 1200 
—25 West. Cl 690 
— 25 West. cs 900 
—30 West. Cl 690 
2—25 G, E, ET-326 1160 
— 30 West. ci 1150 
2—35 West. Cl 885 900 
— 35 G. E, I-Form h 1800 
—40 G. E, ITC-5012 600 
—40 G. E, 444 1800 
—35 F.M H 1200 
—50 G, E, KT-346 870 
—50 G. E, KT-527 1800 
—52 G. BE, ITC-5013 600 
































a - 
ssees. CRANE & fg MOTORS r | 
H. P. Make R. P. M. 
1— 1 P&H 54 x ey % 850 
2— 2 Shaw 930 
2— 2% West. K-1 730 
I— 2% . E CO-2502 750 
1— 2% Reliance T-224 1600 
1— 3% 3.E. CO-2503 975 
4— 3 Shaw BE 930 
1— 5% G.E. CO-1804 725 
1— 6 Cc. W. .L. 930 
1— 6 G. E. CO-1805 1150 
1—10 G. E, CO-2503 850 
1—19 > W. BW 650 
—20 G. E, CO-2504 850 
2—20/30 G.E. MD-104 725/575 
4—25 G. E. CO-1809 0 
3—30/45 G.E. MD-104% 625/500 
1—65/85 G.E, CO-1830 700/650 
1—85 G. E, 183 550 
1— 150 West. MCB-100 365 
GENERAL PURPOSE 230-VDC. MOTORS 
H.P. Make Type R. P. M. 
2— 3 West. CD-925 1725-SH. 
1— 3 G. E, CD-55 1150-SH. 
1— 3 Reliance T-224 3500-SH 
3— 5 West. SK-40 850-SH 
2— 5 West. SK-30 00-Co; 
4— 5 West. SK-30 1100-SH. 
2— 7% West. SK-60 850-Comp. 
1— 7% West. SK-40 1150-SH. 
1—10 West. K-50-L 1300-SH 
1—15 Allis, Chal. Shunt 00 
1—15 > W. ize 15-J 800-Comp. 
1—15 G. E. . 1-75 1750-SH 
2—25 West. SK-100-L 1100-SH. 
1—40 Reliance R. H.-992 1200-Comp. 
SPECIAL: 600-HP. G.E. Synchr. Mo- 
tor, Type TS, 600-RPM. 2200/3/60- 
Cy., #4315876. 























4306 


B. MaAcCABE COMPANY ”:; 


CLARISSA STREET 





PHILADELPHIA 40, PA. : — 























CHICAGO’S LARGEST AND 


MOST COMPLETE STOCK 








a + pees ae SETS 


KW Volts AC Volts 
750 we 35 syn. 3/60/440 
150 = Ideal 250 =ind. 3/60/440 
100 =Wra. 250 ind. 3/60/220 
100 «GLE, 250 8 ind. 3/60/2200 
100 —-Wta. 125 ind. 3/60/2200 
90 Wa. 110 AC gen.3/60/2300 
60 = AL.Ch, 110 ~—s ind. 3/60/2200 
75 «6G.LE, 125 = ind, 3/25/440 
75 «GLE. 250 ind. 3/60/440 
75 «6G.E. 250 syn. 3/60/2200 
75 GE. 125 = ind. 3/25/220 
75) «6G.E. 125 syn. 3/60/220 
25 Chandys, 125 ind. 3/6/220 
22% G.E. 125 —s ind. 3/60/220 
20 «GLE. 230 ind. 3/60/230 
15 = Ideal 220 1 3/60/220 
12% Oe risyono 7 37am 220 
‘ a : ans 
ADJUSTABLE SPtED D.C. 230 V. 
H.P. ane Type d 
50 Cc 5/1000 
357100 a RE. CD-165Y mtr 
40 Chandys, F-16 1/1150 
35/25 G.E. RLC203L 400/800/1200 
35 Cr. Wh. CM 875/960 
35 Jantz-L. EI 560/860 
25 Wie 8-9 560/780 
G.E, DLC-25 500/1000 
165 GK, CE 650/350 
10 =G.E, Le 1000/1500 
10 Reliance 92T 600/1200 
15 G.E, Canadian 700/1400 
7% Wg.(550) SK-48 1150/1725 
7% Reliance 46T $75/1200 
56 Burke WAM12 (2) 650/ 1950 
5 Ft. Wayne Be y 550/850 
5.5 Westg. 75-150 
3.3 Wests Sie 23 1300/1800 
38 GE, Cb-55 1050/1700 
4 GE, Cc 8009/1400 
3% Cr. Wh, CCM 920/1175 
2/3/4 G.E. he-4 1700/1800 
2.25 Roth 28 1550/17s0 
2.2 G.E, ris‘ 600/1000 
. 
60 G.E. c 500/1000 
20 GLE. 1L 500 /14000 
20 Triumph 32F 2507/1000 


PUMPS 
Can furnish with motor 

GPM Head Make Type 
800 325 American KT4IMB 
150 80 Gould (2) #3030 
50/100 230 Gould #1616 
150 250 Swaby #1961 
400 100 5 a 
900 70 Union 19TBP 
10/40 120/70 Yeomans (2) HVS 
25/50 Economy 15/204 
125 180 Jennings T8# 
100 Blackmer #100 


gasoline pump 








FREQUENCY CHANGERS 


1000 KW General Electric 3/60/460 
voit AC generator .8 p.f. 300 RPM 
with 1400 HP G.E. type ATI .9 
3/60/460 b. 400 RPM .9 p.f. motor, 
3-pedestal bearing unit amort. wdg. 
both ends with KW exciter. 
Serial No. 4,900,000. 

90 KW GE adj. unit. 60 HP 3/60/ 
220 4-speed motor, with comp. pole 




















BOILERS 
1—800 hp. B & W 225 Ibs. 
3—300 hp. B & W 160 Ibs. 
1—205 hp. Heine water tube 150 


2—492 hp, Sterling 160 Ibs. with 
stoker. 

1—312 hp. Sterling 100 Ibs with 
stoker. 

1—516 hp. Stirling 200 Ibs. with 


stoker. 


BOILER FEED PUMPS 


1—16x10x12 Union Vacuum Pump, 
brass lined cylinders, force feed lu- 
bricator. 

1—8%x5x10 Union boiler feed pump, 
brass lined cylinders, force feed lu- 
bricator. 


ROTARY CONVERTERS TRANSFORMERS 
65 KW G.E. type HUU-6-165. comp. No.KVA Make Volts 
wad. intp. 6/60 J mag v. DC. 1200 1125 Kuhl, 1/60 2300/125 
RPM, 440 ¥. tra 1 100 3/60 9000¥/230 
50 KW N.W 3/60/220" 1200 RPM AC 1 90 Kuhl. 1/60 440/1.5-6 
ptt... PR wax 1s Bit 
SLIPRING CONTROL 2 15 Weta. 1/60 3810/: 
500 HP G.E. autom. type MTC209A, 1 30 Kuhl. 3/60 230755 
3/60/2200, 9-sec.: stage panel 1 15 Ft.W. 1/60 1050- 3100/2200-288 
DL128712, Diag. 30069, open. 1 10 Mol. 1/60 1100-2200/220/440 
500 HP G.E. autom. type CRz124, sec. 1 7% GE. 1/60 1100-2200/244/488 
panel, 9-sec. 3/60/2200 V. mine 1 7% G.E. 3/60 2200-4000 /230/460 
hoist service, 1 7% G.E. 3/60 6600Y-230 
1 7% Pitts. 1/60 2200/110/220 
1 7 Kubl. 1/60 430-460/1-1.5-2 
changing sw. rated 90 KW 60/120 1S Mam i563 ico-ba 
cy. 68 K /90 cy. 70 KW 60/ 1 5 GE. 1/60 1100/2200/220/440 
100 cy. 60 KW 60/80 cy. 1 5 G.E, 1/60 1100/2200/110/440 
LF GE He Hel tt ba 
0 
25 CYCLE M.G, SETS 1 3 Mol. 1/60 2200/110-220 
75 KW G.E. CL-6 125 v 2-brg. with 11.5 A.Ch. 1/60 2200/115-230 
$0 BP Oe ecg tad. , 2200 VOLT COMPENSATORS 
75 KW GE DLC-206A intp. 3-brg. 
with 115 HP I-K 3/25/440 ind. 3 Phase, 60 Cycle 
HP Make Type 
Hoge Bee Mace 
nm. Biec. 34- 
VERTICAL A.C. MOTORS 125 Westinghouse A 
’ 125 n. Elec, CR 1034-K17 
“ie «RM —3/60/220' ©2600 -——78/100 Westinghouse 
7% GE.KT 3/60/2200 1150 100 n. Ele NR 3736 
5 Wag. (3) 3/60/220 1725 7 Westinghouse i. 733 
7% Wag. (2)  3/60/220 1725 75(3) Gen. Fee taee ares 
5 Kimble 3/60/440 1200 3s oe Eee asa 
5 Wtg. bb 3/60/220 850 60/75 Gen. Eee. NK Go03-N13 
en. Elec. Cc 34- 

AIR COMPRESSORS 30/50 Westinghouse eee 
12x10 Chgo. Pn. NSB 360 CFM 1002. 40/ Vestinghouse 5 (2 of these 
ani oy Be Rd a4 | te 30 Allis Chai. RD _— 

"a aa ws iio Ghee, pa 
q Allis Cha a - 
FIRE PUMP MOTORS D.C. 35/40 F. Morse CCOR 
75 Hr a? 230 V. 1750 RPM. 25 Gen. Elec. NR 2085 
100 HP Gen. Elec. 230 V. 1640 RI'M. 60/100 Wtg. autom. Magnetic (4) 














CHICAGO ELECTRIC CO. 


1320W. CERMAK RD. 
CANAL 2900 


CHICAGO, ILL. 
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THE PICK 


TURBO UNITS—60 Cy. 


= 





P. N-C. 








Cy. 
1—1067 KVA Nordberg Uniflow . 
i— 400 KW Ames Uniflow 
i— 325 ava Skinner Unifiow 


i— 300 KVA Hamilton 4-valve 
i— 250 KVA Ridgway 4-valve 
I— 210 KVA Skinner Uniflow 
i— 187 KVA Chuse Uniflow 
i— 94 KVA Ridgway 4-vaive 
DC STEAM ENGINE UNITS 
1—500 KW Skinner Uniflow 250 V. 
i—350 KW Ridgway 4-valve 250 V. 
i—300 oe Skinner Uniflow 250 V. 
W Ridgway 4-valve 250 V. 
i—150 KW Amey Uniflow 125 V. 
i—125 KW Ridgway > valve 250 V. 3-wire 
i—i00 KW Ames Uniflow 120 V. 
1—100 KW Elliott 4-valve 250 V. 3-wire 
OIL & GAS ENGINE UNITS—60 Cy. 
1—400 KW West. (gas) 440 ve 
I—312 KVA Anderson 2400 V 
i—200 KW Worthington 2300 V. 
i—200 KVA Fairbanks Morse VA 2400 V. 
!—187 KVA Mclint.-Seymour 2300 V. 








i— 32 KVA Fairbanks Morse 120 














WATER TUBE BOILERS 





2—1452 HP B. & W. 350-Ib., Stokers 

1—1150 HP Badenhausen 260 Ib. 

i— 868 HP Connelly 250-Ib., Stoker 

4— 750 HP adoe Moor 200-ib. 

2— 490 HP Stirling 200 tb. 

i— 400 HP Wickes 200-ib. 

2— 336 a B. & W. 200-Ib., McClave-Brooks 


Stoker: 
2— 295 HP Union Iron Works 180-ib., Stokers 
i— 250 HP Heine Marine 165-Ib. 


SYNCHRONOUS MOTORS—60 Cy. 
i—1000 HP Westinghouse 2300 V. 720 RPM 
i— 750 HP Westinghouse 2300 V. 720 RPM 
i— 200 HP General Electric 2200 V. 1800 RPM 
i— 175 HP General Electric 230 V. 225 RPM 
i— 175 HP General Electric 220 V. 200 RPM 
I— 150 HP General Electric 440 V. 164 RPM 
i— 100 HP General Electric 2300 V. 240 RPM 


INDUCTION MOTORS—60 Cy. 
4—3500 HP G. E. slip ring 2300 V. 120 RPM 


i— 600 HP G. E. sq. cage 440 V. 900 RPM 
2— 400 HP G. E. slip ring 3800 V. 1800 RPM 
2— 300 HP G. E. sq. cage 440 V. 600 RPM 
2— 250 HP G. E. sq. cage 4000 V. 1200 RPM 
i— 250 HP G. E. slip ring 2200 V. 450 RPM 


3— 50-150 HP West. 2200 V. 343-679 RPM 


MOTOR GENERATOR SETS—60 Cy. 
1—1500 KW General Electric 600 V. DC 
i—1i000 KW General Electric 600 V. DC 
I— 500 KW General Electric 600 V. DC 
i— 500 KW General Electric 250 V. DC 
i— 75 KW General Electric 125 V. DC 


ROTARY CONVERTERS—60 Cy. 
1—1500 KW Westinghouse, 250 V. 
2—1i000 KW Westinghouse, 250 V. 
i—1000 KW Westinghouse, 600 V. 
i— 750 KW Westinghouse, 600 V. 
i— 500 KW General Electric, 250 V. 
i— 500 KW General Electric, 600 V. 


PARTIAL LIST—WE HAVE ALL CLASSES OF POWER EQUIPMENT 


Buew. Wotptrman & Co. Inc. 


50 CHURCH STREET, NEW YORK CITY 








OF POWER EQUIPMENT 


OIL CIRCUIT BREAKERS 





oe one A. 73 KV Wor. fete Outdoor 
i— 400 A. 73 KV G.E. FKO 36 Outdoor 
6— 400 A. 37 KV G. E TAKOIS6 Outdoor 
4— 400 A. 34.5 KV Conduit D-16-A Outdoor 
2—1000 A. 30 KV Kelman CB-76 Outdoor 
4— 600 A. 25 KV West. CO-2 Outdoor 
2— 600 A. 15 KV eames CB-76 Outdoor 
4— 600 A. 15 KV G. E. FKO-60-B Outdoor 
FREQUENCY CHANGERS 
2—3125 KVA West. ye c By RPM 
i—3000 KVA G.E. 60/25 ¢ PM 
i—2500 KVA West. 25/60 oy. 300 RPM 
i—1500 KW G.E.  g'hy cy. 300 RPM 
i—1250 KVA G. E. 25/62! cy. 750 RPM 
i—1000 KVA G. E. 60/25 cy. 514 RPM 
i—1000 KW G. E. 25/60 cy. PM 
i— 750 KVA G. E. 25/60 ty. 300 RPM 


SYNCHRONOUS CONDENSERS 
i—2000 Eye G. E. weeee (ear Vv. 720 RPM 
i—2000 KVA C. W. 11000 V. 600 RPM 
i— 500 KVA West. 2200 vv 900 RPM 


TRANSFORMERS—1 Ph. 60 Cy. 
200 KVA G. E. 66000/ 13200-22800 V. 
500 KVA Allis 33000/480 V. 

2 5 hue oe ay ame) sees. aeee Vv. 
KVA é. 33000/ 13200-11000 
00/4580 


oa 


nnennnn 


TTT 
goes 
s 


2— 1000 
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150 000 Vv. 

100 West. 11000/250-125 V. 
250 &- &- gen 
667 2300-4000 /500-480-460 V. 
6— 100 KVA Pitts. 2300-575 V. 
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A C TURBINE UNITS 
6250 KVA G.E. 2300 V. Cond. 
3125 KVA G.E. 2300 V. Cond. 
1875 KVA AI. Chal. 2300 V.; Cond. 
937 KVA GE. 2300 V.; Cond. 
780 KVA Al. Chal. 2300 V.; Cond. 
625 KVA Weghse. 2300 V.; Cond. 
500 KVA Wghse. 480 V.; Non-Cond. 
375 KVA G.E. 2300 V.; Cond. 
375 KVA G.E. 2300 V.; Non-Cond. 
312 KVA Elliot 480 V.; Cond. 


312 KVA C.W.-Moore, Non-Cond. 
(450#) 


175 KVA Al. Chal.-Sturtevant 220 V.; 
112 KVA Al Chal. 240 V.—tTerry 


STEAM ENGINE SETS 
500 KVA G.E. 240 V.—Ames Unif. 
375 KVA G.E.-E.B. 4 Valve; 480 V. 
300 4 G.E.-Skinner Uniflow; 250 V. 


255 KVA G.E.-Hamilton Corliss; 240 V. 
210 KVA G.E.-Skinner Uniflow; 480 V. 
200 34 G.E.-Skinner Uniflow; 125 V. 


200 KW G.E.-E.B. 4 Valve; 125 V. DC 
200 KW G.E.—Skinner Unif. 250 V. D.C. 
150 KVA G.E.-Skinner; 220 V. 





125 KW G. E.-E.B. 4 Valve; 250 V. DC 
100 KW G.E.-E.B. 4 Valve; 250 V. DC 
100 KW G.E.-E.B. 4 Valve; 125 V. DC 


STEAM ENGINES 
Twin 22 x 36 Nordberg Uniflow 
21 x 22 Skinner Unifiow 
18 x 20 Ames Uniflow 





POWER PLANT EQUIPMENT CO., [nc, 39, cortiandt, street 





SPECIAL — 937 KVA GENERAL 
ELECTRIC 3-60-2300 V. 
CONDENSING TURBO GEN- 
ERATOR SET; EXCITER; SUR- 
FACE CONDENSOR; SWITCH- 


BOARD 

500 KVA Wsghse. 3-60-480 V. Non- 
Cond. Turbine Unit, Exciter, 
Switchboard. 

210 KVA G.E. 3-60-480 V. Alternator- 
19x20 Skinner Uniflow Engine; 
Exciter, Switchboard. 











COAL PULVERIZERS 


8000 lb. Fuller-Bonnet 
4500 Ib. (2) Erie City Unitype 


DIESEL ENGINE SETS 


375 KVA Wehse. 3 ph., Busch-Sulzer 
312 KVA Burke 3 ph.—Anderson 

200 KVA G.E. 3 ph.—Busch-Sulzer 
170 KVA F.M. 3 ph. 

60 KVA (2) G.E. 3 ph.—Tipps 

40 KVA F.M. 3 ph. 

50 HP F.M. “VA” belted 


TRANSFORMERS 


687 KVA (2) Maloney 13,800-460 V. 
500 KVA (3) Al. Chal. 33,000-440 V. 
250 KVA (3) Packard 22.000-2300 V. 
200 KVA (3) GE. 2400/4160-600 V. 
150 KVA (2) Maloney 2300-230/460 V. 
100 KVA (3) Al. Chal. 22,000-440 V. 
30 KVA (4) Packard 6600-110/220 V. 


HEATERS 


240,000 Ibs. Griscom-Russell 
170,000 Ibs. Hoppes 


New York, N. Y. 
BOILERS 


749 HP (4) Edgemoor 200 lb. 
728 HP E.C. ver. 200 Ibs. 

600 HP Heine 200 lbs. 

600 HP Connelly 200 lbs. 

600 HP (3) Sterling 200 lbs. 
562 HP Edgemoor 200 Ibs. 
500 HP (4) Vogt 225 lbs. 

471 HP E.C. ver. 160 lbs. 

294 HP (2) Un. Ir. Wks. 180 Ibs. 
250 HP (2) E. C. 200 lbs. 
344 HP (2) B & W 160 Ibs. 
205 HP Heine 165 lbs. 


SURFACE CONDENSOR 


625 Sq. Ft. Wheeler 


AIR COMPRESSORS 
3250 GPM 425’ head 
2200 GPM 400’ head 


2200 CFM Nordberg 100#—Motor & 
Steam Driven 


1390 GPM 233’ head 


PUMPS (motor driven) 
3600 GPM 85’ head 
3000 GPM 100’ head 
850 GPM 243’ head 
750 GPM Hill 231’ head 
650 GPM DeLaval 810’ head 
600 GPM Al. Chal. 450’ head 


STOKERS 
Combustion Engineering for 250 HP 
Illinois Chain Grate (2) for 350 HP 
Westinghouse for 700 HP 
Illinois Chain Grate for 1300 HP 
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MOTORS «GENERATORS - TRANSFORMERS 


























. > . 
Prices on Application ottee Siena Bind 
3 PHASE, 60 CYCLE, 220/440 V. ine Slope Hoist 
HP Make RPM Type Frame Storage capacity for 11,000 fect fo Rese 
. , son. totally enc, £ bees M Speed 900° per minute. 
7% Gen. Elect. 1800 K’l 944 en eg Cen. Elect. Mt. Slipring 
735 IGen. Elect. 1800 KQ 944 2 phase 3/60/2200/450 RPM. Complete with remote 
Fairbanks Morse 900 KBY control, Herringbone reduction gears and 
, bese KC wate w demountable base and drum. 
10 Seemmer Wheeler 900 ma 365 ite Wir Phone 
10 Burke 1800 "inspection can be made for 30 days I 
15 = Reliance 1200 é phase 0 ti Thi je eee Mer mos Ue 
16 Howell 900 2 phase peration. is machine almost new. 
= Gea. ree 1800 KQ501 2 phase 
y jen. Elect. 565 A K 
25 Gen. Elect. 1740 KQ312 2 phase = TRANSFORMERS 
25 Armore 1200 ball bearing 2 phase Amt, Kva. Make Cycle Voltage 
25 Gen. Elect. 1800 KT 312 3 25 Gen. Elect. 25 2300/115/980 460 
30 Gen. Elect. 3600 KT 513 3 40 Gen. Elect. 25 2300/230/46 
30 Armor 695 ball bearing 2 phase ; Ste bn oe , b+ 2300/230/460 
QO West. 1200 MS : zen. Elec . (new 3, 4 
50 Fairbanks Morse 1800 ball bearing 3 200 Kuhiman 60 iw yoo 230/460 
50 Fairbanks Morse 1800 ball bearing 3 500 Pittsburgh 25 ,500/ 
50 Wert. 1200 CS 3 1000 Pittsburgh 60 3300) 4600/230/460 
60 Gen. Elect 1800 I form K 
75 Gen. Elect 1800 I form K HP 3 PHASE, 25 CYCLE, 220/440 VOLTS 
75 Gen. Elect. 900 KT 552 5 roms - <> Type Frame 
oe +o form K 5 Wagner 1450 = Ball B. ~—_—- Enclosed 
150 ¢ Gen. Elect. 1200 I torm K whe 4 7 1300 ur 181 
150 Gen. Elect. 1200 I form K 10 G. E. 750 KT 312 
10 West. 750 cs 
MOTOR GENERATOR SETS 10 West 1500 CS : : 
1-125 KW Ridgeway 250 V. DC. 1200 RPM Motor 48 G- = a. 83h rae es 
3/440/60/1200 Complete. 15 West 1500 «CS 
1— 100 KW Westinghouse Synchronous-Generator 20 West. 750 Cs 
250-275 V. DC.—Motor 3/60/2300/900 RPM 25 West. 750 Cs 
complete with panels. 50 G, E. 750 I Form K 
1 32 KW Westinghouse M. G. Set. Generacor 50 West. 750 cs 
Type SK, 250 V. DC. 1750 RPM—Motor 75 G. E. 750 KT 357 
Hl. Type CS. 3/220/440/60/1750 RPM com- 75 G., E, 750 I Form kK 
plete with panels, 100 o. . 300 117 Form K 
50 >. E. 750 I Form k 
150 G. E, 750 I Form K 
ENGINE TYPE MOTOR 200 West. 460 Cs 2200 Volt 
’ 4 % 2 Be Bon 750 orm K 
oy oy ose. Vel, oe 3 Ph. 225. Elec. Ma. 500 2200 ¥. Synehron 
' pm. i180 G. E. ais a V. Synehron 
West. Slipring 


ERIE ELECTRIC CO., INC. 


BUFFALO, N. Y. 


124 CHURCH ST. 


Prices on Application 
SLIPRING MOTORS 





60 CYCLE, 3 PHASE, 220/440 VOLTS 
HP Make peed Type Frame 
1 Gen. Elect. 1800 MT 
15 Gen. Elect. 1800 form M 
20 Gen. Elect. 545 MT 332 
20 Westinghouse 575 CW 648A 
20 Westinghouse 575 CW ball bearing 
25 Westinghouse 690 CW 
30 Gen. Elect. 1800 MT 327 
30 Gen. Elect. 1800 I form M 
40 Westinghouse 690 CW 748 
40 Westinghouse 690 CW 748A 
40 Westinghouse 690 CW JASA 
40 Westinghouse 690 CW 748A 
50 Westinghouse 900 CW 
60 Westinghouse 720 CW 2200 volt 
75 Westinghouse 1800 Cw 
500 Westinghouse 600 cw 


25 Cycle Steel Mill Motors 


Amt. HP Make RPM Type Voltage 
1—225 Elect. Mach. 900 Synchronous 2300 
2—750 Gen. Elect. 125 Slip Ring 2300 
i—1l Allis Chalmers 293 Slip Ring 6600 
1—1150 Gen. Elect. 375 Synchronous 2300 
1—1250 Allis Chalmers 294 Slip Ring 6600 
4—1600 Gen. Elect. 93 Slip Ring 2300 
1—2000 Allis Chalmers 294 Slip Ring 6600 
1—2500 Allis Chalmers 295 Slip Ring 6600 
1—2500 Allis Chalmers 146 Slip Ring 6600 
1—3000 Allis Chalmers 184 Slip Ring 6600 
1—5500 Allis Chalmers 370 Slip Ring 6600 

FREQUENCY CHANGERS 

2—1250 KVA Gen. Elec. Synchronous—motor 3/°5/ 

2200 750 RPM. direct connected to Generator 
3/621%4/440 V. Complete with exciters and panels. 

1—200 KW General Electric 3 ph., 60 cy., 2300 V. 

direct connected to 290 HP. Gen. Elec. Syn- 


chronous 


Motor, 3 ph., 25 cy., 440 
RPM. 


Complete with panels. 


25 CYCLE CRANE MOTORS 
10—25 Hp. Gen. Elect. New MTC 
5523. 3/25/440/750 Rpm. 


volt, 750 














CL. 4758 











MOTORS 


230 V. DIRECT CURRENT 
Qo 1. Make Type R.P.M. 
l 50 Al. Ch. INT. 425 
I 150 WSGHSE SK 1750 
! 125 GEN. ELEC, DLG 950 
2 100 Al. Ch. INT. 1000 
l 100 WSGHSE SA 250 
! 75) «606WSGHSE SK 1750 


PH. 60 CYCLE AC. 220/440 VOLT 
SQUIRREL CAGE 


1 125 Cr. Wh. 1250 900 
l 50 GEN. ELEC. KT327 1800 
1 50 WAGNER 22VRM 600 
i Ww Reliance 900 
SLIP RING 
2 150 Al. Ch. 600 
1 150 WSGHSE H. F. 195 
SYNCHRONOUS 
l 150 WSGHSE 550 600 
I 268 GEN. ELEC, 2300 600 
l 125 WSGHSE 2100 900 
Hundreds of other motors from | HP up. 
GENERATORS 230 V. DC 
10 KW CR Whir. CCD L085 RPM 
45 KW Diehl K 18 550 RPM 
10 KW Ft. Wayne MPL 550 RUM 
10) KW GE MPL 600 RPM, 
200 KW Sprague 525 RPM 
200 KW West. 500 RUM 
250 KW West. 500 RPM. 


TURBO GENERATOR SETS 





l 





and 





750 KW Ridgway, 
sure 1554 
Wheeler 2 
to a 250 Volt DC Generator 750 KW 1800 RM. 


1800 RIM turbine, mixed pres 
15% Absolute with ¢. H 
Pas surface condenser, direct coupled 


Gauge 


GE 1000 KW Turbine 125# 
with jet condenser, 
Pit 


pressure, condensing 
direct connected to 1000 KW 
60 Cye. 2300 Volt 3600 RPM. 


PUMPS 


Davidson 14 x 9'4 x 16 Simplex, 
Piston pattern, brass fitted, 
Warren 14 x 8% x 12 Duplex brass fitted 
Blake 14 x 8% x 10 Simplex. 
Worthington 6 x 8 Hydraulic, 


CONDENSER 


Cc. H. Wheeler 3650 Sq. Ft 
complete with 


OWE 


generator, 3 


Double acting 


Surface Cond, 2 pass, 


pumps, 
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BOILERS 


3—800 HP B & W Straight Tube Waste 
Heat Boilers, 200 Ibs. 
plete with Economizers, 
induced draft fans, 


pressure, com- 
motor driven 


and steel stacks. 


2—684 HP Edgemoor Waste Heat Boil- 
ers, 200 lbs. pressure complete with 
Economizers, Super Heaters, motor 
driven blowers and steel stacks. 

2—400 HP B & W Straight Tube Water 
Tube Boilers, 200 Ibs. pressure com- 


plete with Combustion Engineering 
Type E stokers and induced draft 
fans. 

2—253 HP Heine Water Tube Boilers, 
169 Ibs. pressure, ASME code. 


eTUBES 


CONDENSER TUBES 


Condenser Tubes 1" OD 20 
Gauge Admiralty 18 ft., long 
like new 


BOILER TUBES 


212 New Seamless 
10 ga. boiler tubes 17°1" 
long. 


3/3" 





Thousands Feet of Conduit 74" to 3" 


Write for Bulletin +P-100 








Company, Inc. 





Phone: ALgonquin 4-3874 


NEW YORK 12, N. Y. 
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copenenenenene 


1—400 HP Westinghouse, type GW, 3 ph, 
60cy, 440V, 450 RPM slip ring motor 
1—300 HP Westinghouse, 3 ph, 60cy, 440V 
CW slip ring motor 495 RPM 

3—250 HP General Electric, 3 ph, 60cy, 
440V 1-17A 400 RPM 

1—200 HP Allis Chalmers, 3-60-440V, 514 
RPM 


2—150 HP Allis-Chalmers, 
440V, 450 RPM slip ring 5 

1—150 HP General Electric type KT, fr. 
558 3-60-2200V 880 RPM 

1—150 HP General Electric, type ATI, 
3 ph, 60cy, 440V 900 RPM, 0.8 PF syn. 
motor 

1—150 HP Electric Mach. syn. 
125 KVA, 3-60-220V, 1200 RPM 

1—150 HP General Electric, 3-60-440V 

1—17A 360 RPM slip ring 

1—150 HP Westinghouse, 2 ph, 60cy, 440V 
frame 1000, CW, 390 RPM slip ring 

2—125 HP Westinghouse CS774C 3-60-440V 
860 RPM Ball bearing 

4—100 HP General Electric, 3-60-440V 495 
RPM, MT 562 slip ring 

1—100 HP General Electric type I, form 
K, 3-60-220V 575 RPM 

1—100 HP Westinghouse, type CCL, 3 ph, 
60 cy, 2200V, 1750 RPM, Squirrel Cage 

1—100 HP Allis-Chalmers, type ANY, 3 ph, 
60 cy, 220V, 690 RPM slip ring 


3 ph, 60cy, 


motor 





2—75 4H.P., 300-foot head 
Pumps: 2200V_ Fairbanks- 
Morse, 1800 RPM 3ph 60cy 
slip ring motors direct con- 
nected to 500 GPM 3 stage 











1—75 HP Allis-Chalmers, 3 ph, 60 cy, 440V, 
450 RPM slip ring 

1—75 HP Westinghouse, type CW, 3 ph, 
60 cy, 440V, 720 RPM slip ring, 3 or 2 
bearings 

1—75 HP General Electric, type MT, frame 
558, 3 ph, 60 cy, 440V, 575 RPM 

1—75 HP Fairbanks-Morse, type H, frame 
165C, 3 ph, 60 cy, 550V, 900 RPM 
Squirrel Cage 

1—75 HP Lincoln, type IQ, 2 ph, 60 cy, 
440V, 600 RPM Squirrel Cage 

1—75 HP Reliance, 3 ph, 60 cy, 440V, 720 
RPM totally enclosed fan cooled 

1—75 HP Allis-Chalmers, 3 ph, 60 cy, 440V, 
600 RPM slip ring 

1—75 HP General Electric, 3 ph, 60 cy, 
440V, 600 RPM, MT558 slip ring 

1—75 HP Western Elec. type I, 3-60-440V, 
690 RPM 

1—75 HP General Electric, 3-60-440V, type 
I, 575 RPM 

3—25/65 HP Westinghouse, frame 762C, 
3-60-440V, 600/1200 RPM, 2 speed slip 
ring motor 

1—60 HP General Electric type KT, frame 
346, 3 ph, 60 cy, 440V, 870 RPM 

1—60 HP Lincoln 3-60-220V frame IXM, 
Sq. Cage 900 RPM 

1—60 HP, General Electric, 3-60-440V, 720 
RPM, type I form K 

1—60 HP General Electric 3-60-440V, 1750 
RPM, type I slip ring 

1—60 HP General Electric 3-60-440V, KT542, 
870 RPM Sq. Cage 

1—50 HP General Electric 3-60-440V, 3450 
RPM, KT527 tot. encl. fan cooled 

1—50 HP Wagner (Fynn Weichsel) 
3-60-440V, 1200 RPM 

1—50 HP General Electric 3-60-220V, 1150 
RPM, type I, slip ring 

1—50 HP Triumph 3-60-440V, type C12, 


1150 RPM, slip ring, rotor & stator re- 
wound 


1—S50 HP General Electric, 
KT 346, 870 RPM, Sq. cage 


1—50 HP General Electric 3-60-440V, 900 
RPM, type I-M, slip ring 

1—50 HP Howell 3-60-440V 870 RPM, type 
SCBB ball bearing Sq. cage 


1—50 HP General Electric 3-60-440V, 720 
RPM, type I-K, Sq. Cage 


2—50 HP Allis-Chalmers 3-60-440V, 690 
RPM slip ring 


1—50 HP General Electric 3-60-440V, 690 
RPM, MTS 46, slip ring 


1—50 HP Ideal 3-60-440V, 580 RPM, type 
AV, slip ring 


3—50 HP General Electric 3-60-440V, 575 
RPM, type I-K, fr. 13A, Sq. Cage 


1—50 HP Wagner 3-60-440V, 495 RPM, type 
BM, Sq. Cage 


1—50 HP Allis-Chalmers 3-60-440V, 490 
RPM, Sq. Cage 


1—50 HP General Electric 3-60-440V, 490 
RPM, type I-M, slip ring 


1—50 HP Westinghouse CS 2-60-440V, 420 
RPM, Sq. Cage 


3-60-440V, 





We have a stock of 3000 motors 
from 1 HP to 50 HP in AC 
and DC. We have a very 
large stock of air circuit 
breakers up to 12000 amp. 











1—100 HP General Electric, 
123, 230V, 1200 RPM 


1—100 HP General Electric, type RF 17, 
230V, 400/1200 RPM 


1—100 HP Westinghouse type SK, 
140, 230V, 1700 RPM 


1—75 HP General Electric, type CD, fr. 
176, 550V, 250/1000 RPM (planer) 


1—60 HP Westinghouse, type SK, 
160, 230V, 680 RPM 


1—60 HP Westinghouse type SKI40L, 115V, 
1150 RPM vertical 


1—50 HP Westinghouse, type SK, fr. 160, 
230V, 565 RPM 


1—50 General Electric, class 5, Form B, 
600V, 608 RPM 


1—50 HP Westinghouse SK200, 245 RPM 
230V 


type CD, fr. 


frame 


frame 





1—DC Generator 45KW Bullock 
120V 375A 900 RPM 








2—40 HP C & C 230V, 250/1000 (planer) 


25 CYCLE MOTORS 


1—50 HP Westinghouse 3-25cy-440V, 720 
RPM, type MS, Sq. Cage 


1—50 HP General Electric, 3-25cy-440V, 700 
RPM, type I-M, slip ring 


1—40 HP Westinghouse 3-25cy-440V, 1450 
RPM, type CS, Sq. Cage 


1—40 HP Westinghouse 3-25cy.-440V, 730 
RPM, type CI. frame 753A slip ring 
crane 


1—35 HP Allis-Chalmers 3-25cy-440V, 720 
RPM, slip ring 

1—30 HP General Electric 3-25cy-440V, 1450 
RPM, FT 527, vertical B.B. 


1—30 HP Westinghouse 3-25cy-440V, 720 
RPM, CS, Sq. Cage 


The Wente Electric Co., 


Hamilton, Ohio 
REBUILT MOTORS & GENERATORS SINCE 1906 


SYNCHRONOUS 
CONVERTERS 


500 KW G.E. 250 D.C. 2300/4000 A.C. 1200 RPM 
500 KW AL-CH. 250 D.C. 2300/4800 A.C. 1200 RPM 
500 KW WEST. 250 D.C. 2300/4009 A.C. 1200 RPM 
300 KW G.E. 600 D.C. 2300/4000 A.C. 1200 RPM 
200 KW AL-CH. 250 D.C. 2300/4000 A.C. 1200 RPM 
150 KW G.E. 250 D.C. 2300/4000 A.C. 1200 RPM 


MOTOR GENERATORS 


200 KW G.E. SYN. 250 V. 2300/4000 A.C. 1200 RPM 
200 KW G.E. IND. 600 V. 2300 A.C. 1200 RPM 
200 KW R.W. SYN. 250 V. 2300/4000 A.C. 900 RPM 


Each unit listed above is owned by us and 
is available now for immediate purchase. 


WALLACE £. KIRK CO. 


Incorporated 
502 Grant Building Pittsburgh, Pa. 








WE SELL — PURCHASE — RENT 


Power & Dist. Transf. from one to 5000 
KVA. Any Volt or Frequency. 





Motors, Generators, 





Turbines, Centrif- 
ugal Pumps, ete. 
A.C, & D.¢<. Elec’l Meters. Potential & 
Current Transf. All Makes. Scales Cali- 


brated to your requirements. 





Catalog & Prices on Request 


PHILADELPHIA TRANSFORMER COMPANY 


2829 Cedar St. Phila., Pa. 



























METROPOLITAN 


PLUMBING SUPPLY CO., INC. 
aiataia reg tot) alce 
Large ae 
TEEL-WROUGH RON-CA 1RON 
BRASS. COPPER- CEMENT LINED PIPE 
Power Plant Valves & Engineerin 
Specialties - Birerig 8 - | pctaepnia & 


313 EAST 31st STREET, N.Y.C. 
HOURLY NATION-WIDE SHIPMENTS 
Phone MUrrav Hill 3-3408 














GOOD VALUES—ALWAYS 


400 KW 250 V D.C. Uniflew, Non-Condensing. 
300 KVA 2300 V Fairbanks Diesel Generator. 
420 HP Busch Sulzer 2300 V. Diesel Set. 

180 and 270 HP Worthington Diesel Generators. 
240 HP 200 KVA 220 V A.C. Diesel Generator. 
1574 ou. ft. 100-150 tb. Syn. M.D. Compressor. 
75, 125, 200 KVA 257 rpm A.C. Generators. 
360 HP Clutch Pulley off Fairbanks Diesel. 

200 KW Rebuilt Turbo Generator, 440 Volt. 

870 HP 3 unit Diesel Generator Plant, 2300 V. 


MISSISSIPPI VALLEY 
EQUIPMENT CO. 
507 Locust St. (1) St. Louis, Mo. 


Have you anything for Sale? 














—7oeneeneee CS, 500 HP, 450 rpm, AC moter. 

Needs roujndine. Will rewind to any speed and 
voltage within a of frame. 

i—G, E. slip wae, one, ' -15A, 126 HP, 600 rpm, 


440-3 3- fe ebullt. 

8—G «yw 3742 KVA, 22000/115-230 
a 1 ph. 60 0 

i—400 amp. DC welding M-G set, 440-8-60 supply 
voltage. 

SEND US YOUR _INQUIRIE 
JACKSON BAYLEY ELECTRIC COMPANY 
CANTON, OHIO 
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POWER EQUIPMENT FOR PROMPT SHIPMENT 














SQUIRREL CAGE MOTORS — RING MOTORS, (3 ph. 60 cy.) OIL ENGINE DRIVE AIR 
(3 ph. 60 cy.) Make Volts Speed Type COMPRESSORS 
HP Make Volts Speed Type 1000 Ai, Ca. $40 oe rT 342 Chicago Pneumatic simplate valve pe: 
700 «GE. 6600 1800 — SF 440 $00 LM NSO3 straight line 16/2 & 18” 
150 West. 220/440 580 CCL 200 G.E. 200 240 MT 412 capacity 492 cu. ft. displacement, *100 + 
125/40 Cr. Wh.. 2200 00 =: 125AQ 150 «(GE 220/440 720 I-M pressure with air receiver and starting 
125 Burke 220/440 1200 150 = Al. Ch. 685 air compresso 
125 += Cr. Wh. 2200 700 125AQ 150 G.E. 220 575 I-M 3 1 4x10” Su Stik 50 ft. 
DC SERIES & CPD. MOTORS ie | Ate Syaso | S8 a 
° Al. > 
100 G.E.-25 cy. 320/440 500 MI-108 1—10x12 Ch. Pneu. 164 cu. ft. steam 
HP Make Type Speed a compressor. 
2 R &M 122 1000 = "Wound Rotor Motors (3 ph. 60 cy.) 
1B West. ” 650 HP Make Volts Speed Type M-G SETS 3 ph. 60 cy. (Syn) 
25 Shaw 600 200 G.E. 2200 600 I-L 150 KW West. 550 v. DC—2200 AC 900 } ai 
50 Shaw 600 150 G.E. 2200 600 I-L = KW mide 250 v. DC—2300/3/60 A 
100 G.E. MD 108 480 TRANSFORMERS 65 KW GE 250 ¥. 1200 RPM 100 HP 220/440 vy. 
130 GE. . ; 
175 G.E. MDS 190 475 Vv M Vol ELECTRIC LOCOMOTIVES 
200 Allis Interpole 600 Qu vA ate weenie 4—6 Ton G. E. Storage Battery faa. 44” G ith 
3 37 West po Batteries (Can change to 36” Ga plate 
SYN. MOTORS, 3 ph. 60 cy. 3 50 G.E. 22000/22 2—5 Ton West. 250 v. 6” Ga. with Gathering recls, 
: 3 75 GE. 2300/1 10/220 
HP Make Volts Speed 3 100 Uptegratt SCREENS 
75 (2) G.E. ATI 2200 1 150 G.E. (3 ph.) 3080/230/460 


2—4’ x 5’ Tyler Hummer Screens with Vibrators. 


900 
in addition to the above, we have hundreds of other items in stock—kindly send us your Inquiries. 


MOORHEAD-REITMEYER CoO., INC. 


Pittsburgh, Pennsylvania 


IF YOU DON'T KNOW MACHINERY—KNOW YOUR MACHINERY DEALER 














NEED POWER EQUIPMENT? 
(TRY US!!!) 
BOILERS 


POWER PLANT, with 2, 300 H.P. Boilers com 
plete with 2,500 KW 3/60/2300 Turbines 
2—300 H.P. Water Tube Boilers 


1-453 H-P. 160 Stirling W. T. Boiler 
1— 47 HP. Vert., 60” dia., A.S.M.E. 1504 
COMPRESSORS 


M Chi Pneu with 50 H.P. A.C. Motor 
M Ingersoll-Rand, belt = ve 

*"M Chi Pneu-with 125 H.P. A.C. Motor 
’M Sullivan with 160 H.P. ‘A.C. Motor 


MOTORS 
3 H.P. to 75 H.P.—A.C. & D.C. Unit 
(Write for our ae FP. siectrioat list!) 
GENERATORS 
300 ILP. ve Diesel Engine & Gen., 


3/60/240 
500 KW G.FE. Skinner Unifloy Steam Eng. Gen- 
250 D.C. 


100 KW G.E. Type ATB-2-1250-3600, 3/60/2200-900 

5000 KW Turbo Generator, 3/60/2300-3600 RPM 

POWER PLANT-—Complete with 2, 625 KW Turbo 
Gen, 


1000 KW Frequency CHANGER SET 
25 to 60 cycles 


60 cycle unit 4150 V. 5 eyele unit 9000 V. 
Complete with starting equipment. 


HOISTS 


Superior Iron Works, sgl. drum, 36” 
80 H.P. G.E, Type MTC motor 
1 to 4 ton cap. sgl. motor monorail type hoists 


WANTED!!! MACHINERY & 
EQUIPMENT OF ALL TYPES 


IRON & STEEL PRODUCTS, INC. 


13488 S. —— Ave., Chicago 33, Il. 


38 years’ ex 
"* Anything etateiaieg TRON a or STEEL" 


dia, with 





EQUIPMENT FOR SALE 


2-STAGE TURBO G.E. CENTRIFUGAL COMPRESSORS dir. dr. to 300 H.P. G.E. Syn. Motor 
3/60/2300-4000/1800. With Panel b. and elec. eqt. Cap. 16 Ibs. pr. 2300 CFM 
INGERSOLL-RAND CENT. TURBO COMPRESSORS dir, dr, to G.E. Motors 42 H.P. 3/60/220/ 
3450 with cont. eqt. Cap. 900 CFM at 5.25 Ibs. pr. Valves, fitt. included. 

SPENCER TURBINE BLOWER with G.E. 50 H.P. 3/60/440/3500 Motor, cap. 2300 CFM a5 Ibs. pr. 
ROOTS BLOWER No, 6, 20'' blast gate, p dr., 42 CFR. Also ROOTS 14" dis. 13 CFR 

G.E. 50 KW STEAM GENERATOR SET vert. mar. ENGINE dir. dr. on c.i. base, 250 v. D. Cc. 
STURTEVANT 35 KW STEAM DRIVEN GENERATOR SET b. dr. vert. mar. type 250 v. D.C. 
GREENFIELD 25 KW STEAM DRIVEN GENERATOR SET b. dr. vert. mar. type II5 v. D.C. 
LAIDLAW HORIZONTAL DUPLEX 1[4''xI2'' COMPRESSOR, cap. 850 CFM, with 3!/2'x 12' Tank 
and fittings. With 150 H.P. 3 ph. Motor, for belt dr. 

AMERICAN COMPRESSOR hor. "inde. size oe"sI2", cap. 400 CFM 
INGERSOLL-RAND COMPRESSOR hor. belt-dr. size io" x lo" , cap. M0 CFM. 
NORWALK 4-STAGE COMPRESSOR on iron base with 3 ph. Motor sil. ch. drive, size 7!/4,"'— 
3%"'—154'""—%,"' x 8". For 2000-8000 Ibs. press. 

CHICAGO PNEUMATIC PORTABLE GASOLINE DRIVEN COMPRESSOR, cap. ‘220 CFM. 
ang sh COMPRESSOR GAS-ENGINE driven Unit on base, di. dr. to PALMER 4-cyl. marine 
ype Engine. 

INGERSOLL-RAND COMPRESSOR STEAM DRIVEN size 10" x 14" x 10"', cap. 503 CFM at 285 RPM. 
WESTINGHOUSE AIR BRAKE COMPRESSOR Steam driven, size I|'' x 15" x 12", cap. 150 CFM. 
STEAM PUMPS Duplex and Simplex, cap. from | to 1500 G.P.M. Also Steam Turbines. 
GOULDS TRIPLEX PUMP vertical, size 7" x 10", DEANE size 7"' x 8"' and smaller sizes. 
KINNEY 6'' NEW ROTARY PUMPS gear dr. on c.i. base. Also BLACKMER 6'' ROTARY PUMPS. 
INGERSOLL-RAND CENTRIFUGAL PUMP, 16" in. 14" disch., cap. 9700 GPM, 110° hd. at 1150 


RPM, on c.i, base. 
KINGSFORD CENTRIFUGAL PUMP, 10" in. 8" disch., 2400 GPM 60° hd., base di. dr. 
to 40 H.P. Motor 3/60/220/1150. 

TABER CENTRIFUGAL PUMP, 8", di. dr. to WAUKESHA 4-cyl. OIL ENGINE, portable. 
BUFFALO #9 Conoidal BLOWER, 58" inlet, belt drive. 

STERLING DOUBLE BLOWERS paddle wheel ball-bear, 23" inlets, 66" high. belt dr. 


IN ADDITION TO THE ABOVE WE CARRY A LARGE STOCK OF SIMILAR EQUIPMENT IN 
ALL STANDARD MAKES AND IN SMALLER SIZES. 


HIGHEST PRICES PAID FOR YOUR SURPLUS EQUIPMENT. 


SUPERIOR EQUIPMENT CO. 


140 GRAND ST., N. Y. C. 


on c.i. 














TEL. CAnal 6-6983-4 
i—Stirling, W.T. 2002, 500 H.P. 
‘ 2—200 H P. HRT suspended, | Type-E, stokers, coal FOR SALE 
unker, breechin stac : siesta 
Boilers tor Sale i—54” x 12’ COCHRANE (live steam) separator. 400 H.P. INGERSOLL-RAND FULL DIESEL 
2—793 H.P. B & W, 2002, single. ENGINE 6 cylinder, 4 cycle, 300 RPM. Including 
2—684 H.P. box header, 200# 


2—414 HP. 250# Stokers, Com. plant 
2—250 HP. 160#, Oil fired, com. plant 
1—400 HP. 210#, Cox Stoker, complete 
1—300 HP. 160#, Vertical Dutch Oven. 
Locomotive 80—125 HP. 200#—250# 


Turbo Generator units, cond. 


2000 KW. 200# pr. 2300 v. 3600 RPM. 
3000 KW. 200#, 600 v. 1800 RPM. 

2—5000 KW. 200#, 2300 v. 3600 RPM. 
Also Diesel plants 10 KW. to 1250 KW. 


STEPHEN A. DOUGLASS CO. 


630 Fort Washington Ave. 
New York, N. Y. 





3423—9ist Street 


spare parts. 


ALJON ELECTRIC DIESEL CO. 
151-55 Washington Street, Brooklyn, N. Y 
Main 4-3804-5 


200%, stokers, bunker, con- 
veyor and IAS 


H. P. BREARLEY 
Jackson Heights, N. Y. 











VALVES 









70,000 Gal. Steel Storage Water Tank— 
70’ Legs 
15 Ton McMyler Locomotive Crane— 


125 KW—125/250 Volt—3 Wire D. C. 
Unit 


25/50 HP Two Speed Motor 3/60/440 


100 New Ceiling Fans 52”—D. C. 250 
Volts 


2400’ Surface Condenser 


ARTHUR S. PARTRIDGE 


415 PINE ST. LOUIS 












INBUSTRIAL & MARIE 


METROPOLITAN 


PLUMBING SUPPLY CO., INC 
Power Plant Valves and Bactocas © 7 
cialties for . Steam, Gas, Air, Liquids 
and Chemic 
Jenkins, Fairbanks, Sarco, Powell Valves 
and peretue 
rge Complete Stocks '%” to 24° 

313 EAST 31st ST., NEW YORK CITY 
For Hourly Nation-wide Shipments 

CALL MUrray Hill 3-3408 











SKETCH PIPE & FITTINGS 
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| SLIP RING MOTORS, 3 PH., 60-CY. SQUIRREL CAGE MOTORS 
a; HP Volts Make Speed AIR COMPRESSOR HP Volts Make Type Speed 
700 2200 G.E. 900 500 440/230 GE. IK 1200 
400 (2 Whse. 514 /2: . 
380. 220-440 G.E. 1800 1—465 CFM Ing. Rand Motor Driven 400 2200 Whse. C3. 1800 
350 2200 G.E. 600 Air Compressor Unit Type XRB 8"' od —_ oe a a 
3 -4 G.E. 1200 " " te ( E. 
: 280 0-650. G.E. 600 x 13" x 10" 300 RPM—100% Gu. 200 220/440 + G.E. 1K 720 
2 2200-550 G.E. 1800 No. 89242-3 driven by 75 HP GE 150 2200 Allis.Ch. AN 450 
200 2200-400 G.E, 600 AC Motor complete all Acces- 100 2200 G.E 1K 600 
: 150 440-220 G.E. 1800 109 2200 G.E. IE-K 1800 
: 150 2200 GE. 900 sories including Receiver. 100 550 GE. KT 900 
: 150 2200-440 Whse. 1800 100 220/440 G.E. KT 720 
: 150 550-2200 G.E. 1800 2 .E. 
100 *50-220 GE. 720 bo 220/440 GE. xk 1800 
100 £ 50-2200 G.E. , ‘s . .E. 
100 440-220 GE. 1800 TRANSFORMERS—60 CYCLE 
100 220-440 G.E. 720 3—667 kva., G.E., 2300/4000- 460/480 Volts. MOTOR GENERATOR SETS 
100 320-440 GE. 900 3—667 kva., Whse. 22000-2300 75 KW, 125 V. 1200 RPM Westinghouse Conn. to 
7 220-440 G.E. 600 3—500 kva., Whse. 22000-2300. iii 112 ‘H.P. 2300/440 V, 3 ph, 60 cy. Ind. motor. 
3—350 kvs., G.E., type H-KD 13200-2300. * 
SYNCHRONOUS MOTORS, 3-PH., 60-CY. 3333 kva., G.E.. type H-KDD 2400-460/230, ep a et xe yell 
600 2200 Whse. 900 ° 3—250 kva., Whse. 13,800-460. Sal 
400 440-220 Whse. 276 3—200 kva., G.E., type H 10000-600 pidge < 250 ', 1809 RP gr. Wh. Tr Sipe COD 
350 440-220 E 900 3—200 kva., G.E., H-KD €600-2300/4000Y., 25 cy. audit SA Shee Manaeeiiin tak. tens anil 
240 2300-440-220 G.E. 600 3—175 kva., G.E., 4000-480. practically new, see further description under 
200 2300-4000 G.E. 1200 3—150 kva., G.E., type H-KDD 13200-2300. ae 
150 2200 G.E 1800 3—150 kva., Al. Chal., type o1sc 10400-2400, : 
100 440-220 G.E 1200 1—i00 kva., Pittsburgh, type OISC 2400-240-120. 2 
3—100 kva., G.E., type H %400-240/480. A.C, GENERATORS 
PUMP 3-100 kva., G.E., type H-KDD, 6900/11950Y-230/ 1—500 kva., 900 r.p.m., 2209 V. Whse. Condenser. 
1—300 kva., 900 r.p.m., 240/480 V., G.E. 
1—8” Dredge Pump 1880 GPM, 120’ Morris Ma- 3—100 kva., Whse. 22,000-2300 
chine Works with direct connected Slip Ring 2— 75 kva., G.E., type HK, 2300- 230/115. 1—225 kva., 600 r.p.m., 2200-240 V., G.E. 
Motor 125 HP, 600 RPM, G.E. 3— 50 kva., Moloney, 2300-230/115. 1—187 kva., 900 r.p.m., 2200-550 V., Westghse. 
6— 50 kva., Whse. type SK, 13800-240/120. 
| 3— 50 kva., Whse. 23,000-2300. 




















| =>\\ . : HARRY J. RICE pecs 
458 SEVENTH ST. HOBOKEN, N. J. 





STEAM PUMPING ENGINES 


1—Snow 6 mgd. C&FW Cr. Com. Opp. Type Cond. 


V Motor Generator Sets—Synchronous Motors, etc. % 





MOTOR GENERATOR SETS & ROTARIES SQUIRREL CAGE MOTORS _ neta ao 
3 phase, 60 cycle, AC. 3 phase, 60 cycle, 220/1440 Volts size 12x28x13x24, Fine cond. 
1—G.E. ; - > , 
C8, 9 Se Oe ee em eee 1—150 HP 1750 RPM Allis-Chalmers PUMP VALVES 
2,5. TONS wy iE Snr et nT ARGE GATE VALVES 
ee >M_3 ph 60 cv ,  1—75 HP 575 RPM Westinghouse CS—368-A 
1—Reliance Fan-cooled 25 HI 1750 RP M 220/440 V. 1— 75 HP 600 RPM Fairbanks-Morse 4—48” Chapman Motor operated solid wedge gate 
SYNCHRONOUS MOTORS 1— 75 HP 720 RPM Lincoln I-P valves non-rising stem j 
3 phase, 60 cycle, A.C. 1— 65 HP 860 RPM Allis-Chalmers 1—20” Rensselaer #13 Iron Body Rronze Mounted 
1—Burke 360 HP 900 RPM 440/220 Volt 1— 50 HP 690 RPM Westinghouse CS—758 Hub End Gate Valve wit eee sane 
a > -M 2 Paper . Hvdl. Cyl. with indicating Rod & Eyebolt, 1 
1—Ideal 50 HP 600 RPM 2300 Volt 1— 50 HP 875 RPM Westinghouse CS 1—20" Grane 125% Flanged Hand Wheel operating 
SLIP RING MOTORS, 3 phase, 60 cycle ee = ~a4 a. pond — ease cw Gate Valve. 
Allis-Chalmers 250 HP 600 RPM 440 Volt ei x M West. T.E.F.C. CS—W-209 
G. E. 60 HP 600 RPM 440 Volt 40 Vo 2— 20 HP 870 RPM West. CS—W-405 1—10 Py pent CONDENSER Comb 
. E. 62% HP 1150 RPM 440/220 Volt 2— 15 HP 860 RPM Allis-Chalmers sas pas ; 


ALTERNATOR SPECIAL, Allis-Chalmers, 125 KVA, 277 RPM, 3 phase, 60 cycle eee 
& The Electric Motor & Repair Co., Cuyahoga Falls, O. BIRCH MANUFACTURING COMPANY 


4 1523 Sedgwick St. Chicago, I. 


NEW AND REBUILT GENERATORS R 0 i ( = y S 
2—New Kohler 1/2 KVA, AC, 1500 watt, gas driven 2—Rebuilt 15 KW, 110 volts, Allis-Chalmers gas erg. 
engine 120 volts, single phase, lighting generators. driven Gen. 


I—New Kohler, 10KVA, 120 volts single phase, 60 1—Rebuilt 50 KVA Superior diesel ae Griven Gon.. 








i 





cycle, gas engine driven generator sets. V-belt drive 220 volts. 3 phase, 60 cycle, AC Gen- ! 
2—New | Lister-Blackstone “Nighthawk” Portable — & faaen ded oe. with Superior NEW and USED! 
volts, . generator Sets, complete 
with four 1000 watt reflectors mtd. on 8’ telescopic a 7 vA Se diesel reine driven All makes & sizes for prompt shipment 
extensions mtd on two wheel spring mtd trailer. can. 120) tom. a  <  y KR, 3. 2—500 H. P. Stirling 1604 
Hew Kebter, 5 KVA, 120 Volts, gas engine driven volts, 3 phase, 60 cycle, .8 power factor. Machine 1—312 H. P. Stirling 160% 
ave in excellent conditio 3—300 H P. B. & W. 1504 
6—How, Uatuerent 5 KVA, 120 Volts, gas engine driv- ene uae 3 KW ‘gas engine driven Generator 1-——200 H. P. Heine 160= 
. et, volts ar 
I—Rebuilt 20 KW, 125 volts, Fairbanks-Morse Diesel. | 1—Rebuilt 7% KW Winton gas eng. driven, 110 volt, 1—516 H. P. Stirling 2004 
Generator. C Gen. Set. We want to buy 50 HRT boilers from 100 


fo 200 H. P. 125+ pressure or better. 


 CHicaco (ONSTRUCTION EQUIPMENT [0.\ie J. F. DAVIS CO. 























13912 SOUTH HALSTED ST. * CHICAGO, /LL. 122 S. Michigan Ave. CHICAGO 
120 KW ENGINE GENERATOR SET SYNCHRONOUS MOTORS 
“ 20- 
1—120 KW G.E. Co. Type TRE G tor, 3/60/2300 L CTR C Qui M N 2—150 HP W.E. Co. Type G, 80% P.F. for 3/60/22 
volts, direct ‘commected te 1254 Harrisburg F “thoes E E I E P E T 440 volts, 1200 RPM. with direct connected Spy ay 
Steam Engine. 2—250 HP W. E. Co. Type HR, 100% P.F. for 3/6 
HOIST FOR 2300 volta, Engine Type, one (1) at 240 RPM, one 
1—50 HP Lidgerwood Double Drum Hoist, 24x24” alae Hoy 
drums, side by side, with or without AC or Site INDUSTRY 100 KW ROTARY CONVERTER 
— 1—100 KW G.E. Co. Trpe TCC for 250 V—DC and 
DEEP WELL PUMPS 3/60/2290 V—AC, Transformer and Switchgear, 
. 200 RPM. 
2—600 GPM, 116 ft. head, Kingsford, size #4 Dee LET US KNOW YOUR REQUIREMENTS . 
Well Punips with 40 HP G. E. Co. ‘ype CD-93, CENTRIFUGAL PUMPS 
230 V. DC vertical motors. REBUILT & GUARANTEED STOCK 22700 GPM, 170 ft. head Lecourtnay, Centrif seal 
Pr riven by P 
CRUSHERS COO et fn ae Pe Ssach motors 3/60/220-440 volts, 1200 RPM. 
2—Size 36” x 48” lank | Belt Double Roll Coal Crushers, OTARY CONVERTERS PLATFORM SCALE 
product size, 144” to 3”, spring relief type. SWITCHBOARDS BUILT TO ORDER 1—15 ton Fairbanks Industrial Platform Scale, 5’ x 8’. 








FREQUENCY CHANGERS — TURBO GENERATORS—AC & DC MANUAL MAGNETIC CONTROL — CENTRIFUGAL PUMPS—AC & DC SWITCHBOARDS 


ry y 14.15 EMPIRE BLDG. 
F , D. CRAWBUCK CO. : 
OR DETAILS, WRITE JOHN , . PITTSBURGH, PENN. 

















POWER @ August, 1943 309 











@ SEARCHLIGHT SECTION @ 





FOR IMMEDIATE DELIVERY 


One 260 H. P. Dillon 
H. R. T. BOILER 


A.S.M.E. Code 
Built 1934 Used 3 Years 
With Westinghouse Stoker 
Cash Combustion Controls 
Working Pressure 150 lbs. 
Condition Guaranteed 
Located Central New York 








LARGE STOCK 
FURNACE BLOWERS 
BOILER FEED PUMPS, ETC. 


JOHN W. HUBBARD 
670 SIXTH AVE., NEW YORK CITY 
Watkins 9-0520 
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AT YOUR SERVICE 


120,000 SQ. FT. OF WAREHOUSE SPACE .. 


. . « Housing our Complete Rebuilding Facilities . .. Also a wide range of 
Electric Motors and Power Plant Equipment 


TODAY'S DEMAND FOR RECONDITIONED EQUIPMENT 
OBSOLETES OUR STOCK LISTING BEFORE 
IT CAN BE PRINTED 


VERTICAL-MOTORS 


150—MOTORS—1 HP TO 200 HP AVAILABLE 
Write Your Requirements or HP.-RPM Volts 


a???"743 HARRIET ST. Phone MA. 3024 CINCINNATI, OHIO 
a 














TURBO UNITS—60 CYCLES 
1—5000 KW G. E. condensing. 
1—3200 KW Allis-Chalmers condensing. 
1—2500 KW G.E. condensing. 
1— 500 KW West. condensing. 
1— 300 KW G.E. non-condensing, 


TRANSFORMERS 
Single Phase, 60 Cycle 
3—150 KVA Pittsburgh, 6600/220-440 V, 
3—100 KVA G. E, 13,200-6600/2200 V, 
2— 75 KVA West. 6600/230-460 V. 
2—37% KVA Pittsburgh 2200/220-440 V. 
ELECTRIC MOTORS 
3 Phase, 60 Cycle 


i—l6é5 uP G, E. Syn. 2200 volt, 900 RI’M, 

1—125 ILP West. Syn. 2200 volt, 1200 Ri’M, 

1—100 HP Crocker-Wheeler Syn. 220/440 volt, 
1200 RPM, 

1—100 HP.West. Type CW Slip King, 2200 volt, 
700 RPM. 


if you have equipment, please send us a list 


TIPPINS MACHINERY COMPANY 
3528 Forbes St. Pittsburgh, Pa. 





1—7500 KW. 5000 v. 60 Cy. 
3 Ph. TURBO with Surface 
Condenser 

1—4000 KW. TURBO 4150 v. 60 Cy. 3 Ph. 

with Cond. 

1—3000 KW. TURBO 60 Cy. 3 Ph. 480 v. 

with Cond. 

HEAT EXCHANGER 606 tubes 114” x 9'6” 

1500 CFM 2 STAGE AIR COMP. 275 Hp. 

2200 v. 60 Cy. 3 Ph. Syn. Motor Dr. 


3—100 KW. 125-250 V. DC. G.E. PLANTS and others 
TURBOS 3—559 Hp. 200# BOILERS with stokers 


ROSS POWER EQUIPMENT CO.), Indianapolis, Ind. 


1—New FAN 66750 CFM 2" to 
6" Pres. 


4—CENT. PUMPS 4166 GPM. 162’ Head 
with 440 v. 60 Cy. 3 Ph. AC. Motors 
1—36000 GPM, 27’ head CENT. PUMPS 
400, 700, 1500, and 2500 HP. A.C. Motors 
TRAVELING CRANE 75 ton Case, 64’ span, 


3 motors. Also others. 


750 KW. and 110 KW. AC HYDRO ELEC. 








90 HP Fairbanks Model 43B6, Diesel 
Engine - . 
100 HP Fairbanks Style VA Diesel Engine 
125 HP Venn Severin, Factory Rebuilt 
Diesel 
150 HP Cooper Bessemer 2 cyl Horiz 
Diesel ; 
250 HP Busch Sulzer 4B60 reconditioned 
135 HP Bruce MacBeth Nat Gas Engine 
160 HP Chgo Pneu Nat Gas Engine 
60 HP Venn Severin 2300 vole Gen Set 
360 HP Anderson KD 2400 volt Gen Set 
2- 33 KW GE 2300 volt, 257 RPM 
Generators 
1-150 KW GE 2300 vole 225 RPM 
Generator 
What do you need? 
What have you for sale? 


MID-CONTINENT EQUIPMENT CO. 
710 Eastgate Pa 2290 St. Louis, Mo. 5 











BOILERS 


Big State Boiler & Engineering Co. 





TELEPHONE : 
P. O. BOX 1974 -« 


33-4818 
FORT WORTH, TEXAS 

















250 KW 125 V. 320 RPM with 4 cyl. 1! x 12 verti- 
cal uniflow steam engine, equal to new unit. 


NEW 400 H.P. 4 cyl. ff x 10 Vertical Uniflow 
steam engine bare unit. Supply any generator 


50 KW GE 125/250 V. Marine Set. 


ar K. W. 125 V. or 250 V. Skinner Uniflow en- 
gine. 


750 K.W. 250 V. 720 R.P.M. interpole generator. 
740 KW 250 V. Induction bleeder turbo set, gearod. 
Boilers of all sizes, stokers, off burners. 
Turbine Sets, A.C. and D.C. to 1000 K.W. 
Diesels of all sizes, large and small. 


Send your lists of equipment 


JAMES K. HOOPER 


50 CHURCH ST. NEW YORK 
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FOR SALE 


1535 HP Diesel Engine, Marine—Direct 
Reversing—Solid Injection Type M9Vu— 
Manufactured by the Electric Boat Cor- 

poration, New London, Conn. Navy Speci- 
er neiiaana new. Has had very little 
ervice. 


100,000 Styles and Sizes 


We BUY and SELL bearings of all 
types, sizes and styles. Send specifi- 
cations of your requirements for our 
low prices. 


Liberal cash paid for your old or Also 
surplus bearings. Factory rebuilt G.E. Generator—980 K.W. 


—300 RPM—2300 volts. Price both units 
CARBIDE CUTTING TOOLS $45,000 f.o.b. Gouverneur, N. Y. For 
Standard and special sizes at lowest further information, write the 
prices. Send your specifications. ‘ 


NEERUP INDUSTRIAL EQUIPMENT 


Ruderman Machinery Exchange 
2310 Cottage Grove CHICAGO 


Gouverneur, N. Y. 














Os 
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FOR SALE BY OWNER 


LOW v0 LTAGE D C CIRCUIT BREAKERS BOILERS and STOKERS 








vane, 





6—B. & W. Boilers 400, 500, 750 H.P. with 
6-12 -24-30- 50-70 AIR SWITCHES Stokers, 200% pressure 
volts DC generators 6000 GE. 3P AG 2—350 H. P., B. & W. Beilers, 250+ 
i 6000 ITE 3P DG ae 
and MG sets in stock 5000 WwW 3P AC All the above boilers have su papper. 
Send us specific enauuane 4000 G.E. 3P AC 18 Stokers from 400 to 1000 
1200 RS ap AG 


500 ITE P AG TURBO GENERATORS 
296 others 3 P—2 PS.P.--AC and DG 2—2,000, 250+ pressure up to 50% back- 











pressure. 
OIL SWITCHES 1—15,000 K.W. Condensing 
j 1—500 K.W. Condensing 
A Make Type Volts 
4000 GE. FR25 “000 Solenoid 1—400 K.W. 10# backpressure 
2000 Condit Y1 600 Manual — e P ‘ 2 
2000 G.E. FK12 4500 MorS _We specialize in high pressure boiler fit- 
1500 G.E. FK12 4500 MorS tings, Boi'er-Supports Superheaters pop safety 
1200 G.E. FKI32A 7500 MorS valves, blow-off valves, steel headers, steam 
800 West. F22 7500 MorS valves up to 600 Ibs. up to 24'' in diameter, 
600 G.E. FK132B 15000 MorS turbine and motor driven boiler feed boilers 
400 G.E. FK132B 15000 MorS —high and low pressure pumps. 
372 other switches—stock shipment Also have in stock oil circuit breakers up 
? to 3,000 amps. and 74,000 volts—disconnect 
Current Transformer ¢* Switchboards switches up to 6000 amps. 
Voltage Regulator * Auto Transformer Stock of 5,000 current and potential trans- 
Drum Controllers * Potential Transformer formers of all sizes, all kinds of relays, over- 
- ioe load, underload, heat element, etc. 
Ask For Catalog We also buy complete plants outright. What 





have you for sale? 


ELECTRIC EQUIPMENT CO. HOWE BROTHERS 


680 LAKE AVENUE ROCHESTER, NEW YORK 324-328 Pearl Street | New York, N. Y. 


| Telephone Nos. Worth =-2708—2709—2710. 









































Sie 
: = | FIRE TUBE BOILERS 
D.C. ADJUSTABLE SPEED MOTORS, 230 VOLTS (NEW OR USED) 
: . =< wel! te sp . 0 amas es ee 
2 38 West. Sk 30071800 | 1 10 West” = SK 50/1800 AFTER RECEIPT OF ORDER 
¢ 30 Wort, Sie-130 60071800 5 io” On RLC $007 1209 Si f 50 H.P. + 125 H.P 50# 
aon - 1 1. ie iad izes trom +. 7 oF on : 
20 G. E BLC 5 jt ; 1 West. SK-53 fo0/1800 W.P. to 350# W.P., Oil, Gas or Coal 
: 15 West. SK-103 200/1800 i 1% Ei. Dyn. S75 3000/1200 Fired, Shaker Grates or Stokers, Hart- 
18 Sprague Lo 300/110 i 5 West. i 40071600 ford or Oklahoma approved Certificate. 
es = ance i) f 
d 10 Rallince «= ar Suton 1S West SKS an MOORE & COMPANY 
KULLER & CHISWIC 245 CENTRE STREET, 1701 Nat'l Bank of Tulsa Bidg. 
: NEW YORK CITY (13) N. Y. Tulsa, Oklahoma 
s CANAL 6-6033 . TELEPHONE 2-0058 
5 
™ 1—Ridgeway Engine Generator Set, 4 FOR SALE 
valve Rotary, 300 KW, 125/250 volt, FOR S$ ALE 
150 R.P.M. 1200 Amp. 1677-50304 MOTOR 
Rete nearer ise awe ianrase | | SOMERSET Seamer 
vaive otary,. ‘ ® n r q ity; . 
volt, 200 RPM. 600 Amp. 1083- yeors sid, 208 volt, > phase. Equipment in. 1—450 HP GE slip ring motor 
cludes: orthington § cyl., a 
L.B.T-40 clogec: 2 Werthington 614, RPM, © cl 3/60/440/2300 — 600 RPM. 
+—midwoway Eavine Generator Sot. | | cichbosc, vesoling “sytem ‘with "moter ree 
Slide Valve 75 KW, 125/250 volt, driven fan and radiator, mufflers, fuel-oil control. 
275 R.P.M. 300 Amp. 1076-L.B.T. pumps % tanks, full air-starting Sverbasied 
30612 tools and spare parts ecently overhaule 
bef b hut d b d f P.A.W 
: 4—1-36" Ludlow Gate Valve, non-ris- Also. 35 ew ‘ao maten-qanesster set. Cc. V. HUNT, Inc. 
) ing stem 12” bottom outline. 529 CHURCH STREET 
FS-569, Power CAPITOL ELECTRIC SERVICE CORP. RIDGEFIELD, N. J 
520 No. Michigan A've., Chicago, 11, Ill. 758 BRADY AVE. BRONX, N. Y. ; 
FOR SALE AIR COMPRESSOR STOKERS 
: STOKER FOR SALE 





Illinois Forced Draft Chain Grate INGERSOLL RAND a a 
. Stoker, with All Accessories, Suitable for STEAM DRIVEN CROSS titel 
, burning bituminous coal 150 sq. ft. grate One—6 ft. Sturtevant, single 
surface, drive 10 H.P. coupled to Reeves COMPOUND width steel plate fan 8 
drive. No. 8 American Forced Draft Fan Size—14 & 25 & 22 & 13x16 
for 5Y%4x6 American Blower, engine in- Normal Air Intake Pressure. ...... 0 lbs. gauge One—7"x6” Troy Vertical en- 
. Se eee Se Tae Delivery Capacity at 100, Ibsen i035 CF AL closed Steam Engine 
oiler Feed Water Heater of approxi- Max. Steam Pres. at 490° Temp.... 150 Ibs. zauge 


mately 25 H.P. and equipped with trays. 


con get PEEBLES CHEMICAL COMPANY Metal & Thermit Corporation 


330 W. 42nd St., New York 18, N. Y. BENNING, D. C. Carteret, New Jersey 
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250 VOLT ROTARY CONVERTERS 


1—1500 KW., Westinghouse compound 
interpole 250 v. D.C., 6 phase, 60 
cycle AC Rotary converter, 600 
RPM. 

3 single phase, 2300 Volt trans- 
formers 1—DC and 1-—AC panel for 
above. 


2—-1000 KW., Westinghouse compound 
interpole 250 volt DC, 6 phase, 60 
cycle AC Rotary converter, 900 
RPM. 
2—Banks of 3 single phase, 2300 
volt transformers for above and 2— 
DC and 2—AC panels. 


The above in excellent condition. 


1—3120-4030 KVA, 240-310 volts, 167 
RPM. 6 phase, 25 cycle, General 
Electric Rotary, with transformers. 


The above are just a few of the thou- 
sands of items we have in Motors, 
Generators, Turbo Generators, Engine 
Generators, Motor Generators, Trans- 
formers, Circuit Breakers, etc. Please 
send us your inquiries. What have 
you for sale? 


Keystone Power Plant Equipment Co. 
8403 Hegerman St., Philadelphia, 36, Pa. 


POWER PLANT EQUIPMENT 


TURBO GENERATORS 


5000 KW GE Cond. 2300 volts 
2500 KW GE Cond. 2300 volts 
2000 KW GE Cond. 600 volts 
600 KW GE Cond. 600 volts 
500 KW GE Extract, 600 volts 
200 KW GE Cond. 2300 volts 
150 KW West Non-Cond. 600 volts 


TURBINES ONLY 


230 HP Terry—150 lbs. 
210 HP Terry—250 lbs. 
175 HP GE—110 lbs. 


AIR COMPRESSORS 


5600 CuFt IR 35# Motor Driven 
600 CuFt IR 500# Steam Driven 
275 CuFt IR 110# Steam Driven 
146 CuFt IR 1200# Belted 
136 CuFt Chic. 110# Belted 


CENTRIFUGAL COMPRESSOR 


10,000 CuFt—35# Turbine Driven 
7,000 CuFt 21.74 Turbine Driven 


BOILERS 


1—750 HP Heine—200# Stoker 
5—318 HP Manning Type—190# 
2—303 HP Sterling—160# 
2—255 HP H.R.T. 150# Stoker 
2—235 HP H.R.T. 175# Grates 
2—200 HP H.R.T. 100# Grates 
2—100 HP H.R.T. 125# Grates 
1—400 HP Sterling 160# Stoker 


CRANES 


1—15 Ton 35’ Span Hand Operated 
1—25 Ton 53’ Span Hand Operated 


Also transformers, engines and cranes 
Send us your inquiries 


A. LEE ELLIS €0., U. S$. Mchy. Bldg., Boston, Mass. 


The Buyer Must Be Satisfiied—Always 








HIGH PRESSURE - BOILERS 


“New and Used — NOT Abused"! 


JOE SULLIVAN CO. 


523 N. Hamlin Ave. CHICAGO, ILL. 
Phone VanBuren 8669 








Reconditioned Motors, Genera- 
tors, Control Equipment, etc. 
Send for 32 page stock list. 
Electric Apparatus Repair Company 


Specialists on Rebuilding Motors. 
Generators and Controls. 


1410 No. 6th St., PHILA., PA. 





PRESSURE TANKS 


7 54” diameter by 18’ AS.M.E. 200 
pounds pressure. Prompt delivery. 
M. J. HUNT'S SONS 


1600 North Delaware Avenue 
Philadelphia, Pennsylvania 








Searchlight 


The 
SEARCHLIGHT 
SECTIONS &iauites,, 


Can Help You! 


| eran of miscellaneous business problems that confront you 
from time to time, can be quickly and easily solved through the. use 
of the Searchlight Section of this or other McGraw-Hill publications. 


of McGraw-Hill = 
Publications 


can help you by bringing business 
needs or “opportunities” to the 
attention of other men associated 
in executive management, sales 
and responsible technical, engi- 
neering and operating capacities 
with the industries served by: 


The Searchlight Section is the classified advertising appearing in each 
of these papers. You can use it at small cost, to announce all kinds of 
business wants of interest to other men in the fields served by these : 

ms 2 P . S American Machinist hes 
publications. It is the regular meeting place of the man with a mis- Aviation 


‘ Business Week 82 
cellaneous business need and the men who can fill that need. Ses teemedathes ‘oad 


Chemical & Metallurgical Engineering vanes 
Coal Age 

Construction Methods 

Electrical Contracting © 
Electrical Merchandising 
Electrical World 

Electronics 

Engineering and Mining Journal 
Engineering News-Record mane 
E. & M. J. Markets . 

Factory Management & Maintenance 
Food Industries 

Photo Technique 

Power 

Product Engineering 

Textile World 


When you want additional employees, want to buy or sell used or sur- 
plus equipment, want additional products to manufacture, seek addi- 
tional capital, or have other miscellaneous business wants—advertise 
them in the Searchlight Section for quick, profitable results! 


Departmental Staff 


McGRAW-HILL PUBLISHING CO., Inc. 


330 West 42nd Street New York City 
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COMPLETE POWER PLANT 
IMMEDIATE DELIVERY! 


Will sell subject to Government regula- 
tion and prior sale. 


3 Skinner Uniflow engines with West- 
inghouse generators and exciters rated 
1000—375—62'2 kva, 


all 440v—60C— 


Also include 2 HRT Nu-Way boilers rated 
255bhp each with Whitin stokers, etc. 
Plant open for inspection. 


' P.0. Box 852, La Crosse, Wis. 








STEAM — ELECTRIC — DIESEL 


For EXPORT or DOMESTIC USE 
BOILERS: 2500 HP, 1500, 1460, 800, 750, 680, 620, 565, 500, 400, 250, 
200 HP:—Makes—B&W, Heine, Edge Moor & Others 


TURBO-GENERATORS:—7500 KW, 5000, 4000, 3200, 2500, 2000, 1500, 1250, 
1000, 750, 500, 300 & 200 KW 


Non-Condensing: 2000 KW, 1500, 1200, 1000, 600 KW, All Makes 


CHARLES B. REARICK 


30 CHURCH ST., NEW YORK 











OWNER OFFERS FOR SALE 


400 HP Electric Motor 250 volts Direct Current Marine Type 160 R.P.M. 

165 KW Generator 250 volts Direct Current Marine Type 375 R.P.M. 

640 KW-800 KVA Westinghouse A.C. Generator Engine Type 4160 volts 3 phase 60 cycle 
180 R.P.M. With V- Belt Driven Exciter, complete with Shaft and Outboard Bearing. 


A. G. SCHOONMAKER COMPANY 


50 Church Street 


Phone—Worth 2-0455-6-7 


New York, N. Y. 





FOR SALE 


Coal Pulverizing Plant 
consisting of: 
1—Raymond 5 Roll High Side 

Mill, capacity 4 tons per hour 
1—Hardinge 7’ x 36” Ball Mill, 
with air classifier 


1—Ruggles Cole A-4 Coal Dryer, 
54” dia. x 26’ long 


Priced for quick sale, f.o.b. 
cars Buffalo, N. Y. 


IBRe | L Leavggeor ee 


mt te VARICK A NEW YORK 





a 





Mil kee (Westingh Baldwin) gasoline loco- 
motives, (3), 7-ton, 30” gauge, 100% rebuilt. 
Davenport, Porter & Vulcan steam jocemeuives (4), 
on, S/T, 36” ga., 107x16” cyls., A- 
Buckeye: Allis Chalmers oil eng. gen. ot. 360 HP, 

belted; a.c. 3-60-480 v., switchboar 
Allis-Chalmers hydro- -electric plant, i200 HP, 60’ 
head, 750 KW, 3-60-6600 volts, a.c. 


H. Y. SMITH CO. 
828 N. Broadway Milwaukee 2, Wis. 
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Boilers—Generators—Pumps 
Air Compressors—Cranes 
Other equipment too 


ALLSTATE EQUIPMENT CO. 
343 Se. Dearborn St., Chicago 4, Illinois 


2—500 KVA 3 Phase, 60 cycle, 
21000/11000 pri. to 600/480 V. 
sec. GE type HT form DD, out- 
door type oil-cooled Transform- 
ers with 3-5% taps on primary 

1—275 HP 600 RPM 440 V 3 Brg. 
GE type ATI Synchronous Mo- 
tor with startg. eqt. 

1—125 KW 440 V 3 Phase AC 
Gen. dir. con. to 10° x 10” 
Chuse horiz. | - vert. steam 
eng. and sw. brd. 


PACIFIC MACHINERY COMPANY 


156 Montgomery Street 


San Francisco, California 
Sutter 3943-4 


FOR SALE 
Motor Generator Sets 


1—220 HP Westinghouse, 400 volts, 25 cycle, 3 
phase, 269 amps., 490 RPM, 2 bearing connected 
to 150 KW Westinghouse Gen., 145 volts, 1200 
amps., 490 RPM. Mounted on common base. 

2—200 HP Westinghouse, 6600 volts, type C, 3 
phase, 485 RPM, 60 cycle, connected to 2 bear- 
ing 150 KW Westinghouse Gen., 1200 amps., 
125 volts, 485 RPM. Mounted on common base. 

1—70 HP General Electric type MP, Class 4 - 70, 
125 volts, 460 amps., 600 RPM, connected to 3 
bearing G. E. Gen. type MP, 1600 amps., 600 
RPM, full load voltage 25 volts. 


ALJON ELECTRIC DIESEL CO. 
151 Washington St., Brooklyn, N. Y. 
Main 4-3804-5 








New ‘‘SEARCHLIGHT’’ Advertisements 


received by August 12th will appear in 
oe September issue subject to space limi- 
ations. 


Address copy to the Departmental Staff 


Power 
330 West 42nd St., New York City, 18 


wtnanenegiyy 














STACKS 


54” by 65’ weonghtt iron Yy"-44” 
48” by 100 ft. steel 

68” by 200 ft. steel 4-34” 
Boilers—turbines—Engines all sizes 


H. A. WOODWORTH ENGINEERING CO. 
705 Olive St. St. Louls, Mo. 








TRANSFORMERS, 60 CYCLE 
For Immediate Delivery 
6—1667 KVA. Pittsburgh single phase, 
O.LS.C., Out-door, 13,200 Volts Primary 
to 2300 Volts Secondary. 


ARCHER & BALDWIN, INC. 


75 WEST STREET, NEW YORK, N, Y. 
Tel. “BOwling Green 9-9275-9276" 
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FOR SALE 


Steam Engine Generator 


Ridgeway Engine Driven 
Generator consisting of 


1 Engine, Ridgeway, Serial No. 4347, 154 
H.P., 60 onan Bore 14”, Stroke 16”, Size 
F, Maximum Steam Pressure 100 lbs. & 
1 Generator, Ridgeway No. 4478, 100 k.w., 
Design No. 9, 260 r.p.m., 800 amp 
125 Volts, No Load Voltage 120, Full Load 
125 Volts. 


TUNNEL MACHINERY EXCHANGE 


2 Wooster St., N. Y. C. 
Tel. CAnal 6-9451 
Also in the market for buying all kinds of 
machinery and plants. 


FOR SALE 


One set, approx. 7000# of new 3'4"—9 gauge seamless tubes fo: 


Babcock & Wilcox 492 HP Sterling Water Tube Boiler. 
135 HP Bruce McBeth Natural Gas Engine. 


(3) General Electric Transformers: 15 KVA—60 cycle—Type H— 
Form N—6900/11950Y Primary—115/230 Secondary. 


IRONTON PRODUCTS CO. 


Phone 1213 


IRONTON, OHIO 














FOR SALE 
2—1250 K.W. 3 phase, 60 cycle Diesel 


Engine Generators and _ switch 
boards. 
DIESEL INSTALLATION CORPORATION 


OF AMERICA 


426 Broadway Brooklyn, N. Y. 














DIESEL ENGINES 


Large selection—All sizes and ty; pen. Generator 
units, marine engines, gasoline engines, auxiliaries 
—also boilers, steam engines, turbo generators. 


Complete Information on Request 


A. G. SCHOONMAKER COMPANY 
44 Church Street New York, N. Y 
Phone—Worth 2-0455 


DO YOU NEED LARGE LOW HEAD PUMPS? 


We offer the following Allis Chalmers vertical centrifugal direct con- 


nected motor driven units: 


#1. Type L. S. Size 42 x 36 48,000 GPM 31 ft. Hd. 319 RPM with 500 HP 
2200 volt 3 phase 60 cycle motor. 


#2. Type L. S. Size 42 x 36 48,000 GPM 31 ft. Hd. 319 RPM with 2 speed 
2200 volt 3 phase 60 cycle motor 319/234 RPM. 


#3. Type L. S. Size 42 x 36 35,000 GPM 31 ft. Hd. 350 RPM with 2 speeds 
2200 volt 3 phase 60 cycle motor 350/248 RPM. 

FS-552, 

520 No. Michigan Ave., 


Power 


Chicago, Ill. 











FOR SALE 
— H.P. Allis-Chaimers, Horiz. 2-Cylinder 16” 
24” Full Diesel Direct Connected to 156.5 
Kyra. 8/60/2300-Volt Generator. 

1—280 H.P. De La Vargne, Horiz., 2-Cylinder 20” 
x 24° Full Diesel Solid Injection, Direct Con- 
nected to 250 Kva G-E Generator 3/60/2300 V. 

Both have Exciters, and Switch Boards 


All Ready for shipment—Kansas City. 
rite 
W. L. Sullivan, P. O. Box 236, Oklahoma City 





FOR SALE: 2—90 HP HRT boilers. 1—80 HP 
HRT boiler with stoker stack and boiler feed pump. 
2—150 HP HRT boilers with stoker and boiler feed 
pumps. Refrigerating Machinery, compressors, ab- 
sorption, condensers, receivers, cranes, agitators, 
can fillers, extra heavy and standard bent am- 
monia coils, 1—each duplex and turbine driven 
centrifugal pumps 1000 GPM, other equipment. 


Parke Pettegrew & Son Company 
370 West Broad Street Columbus, Ohio 


Reconditioned, Tested and Guaranteed 


Gate Valves for sale, Large stock, sizes 
16” to 2”, flanged end and screw end. 
Various pressures. 


Stock List and Prices on Request. 


THE GATE VALVE SHOP 
120 Tuke Box 1936 Pampa, Texcs 











FOR SALE 


1—813 & 500 HP ASME 200# WT Boilers 
2—106,000 & 13,500 Gal. Stor. Tanks 
1—35 & 15 KW, 250 V. Eng.-Gen. Sets 
2—1 Yd. Gasoline Cranes—fine cond. 
1—550 HP Speed Reducer 


H. & P. MACHINERY CO. $72?.£tz*!,Ave., 


(Heat Transfer Specialists) 


FOR SALE CHEAP 


3 Gas Engines—2 Winton, 1 automatic, 125 
H.P. each; also one Cassey-Hodges Water 
tube boiler. All needing some repairs. 
Located in Corpus Christi, Texas. 


Jones Investment Company 
3710 Commerce St., Dallas, Texas 


Almost New Stokers 


4—Type A. Hoffman Firite in sets of 2 
each with fronts, 56 sq. ft. grates and 
#45 Clarage A.C. electric driven fans for 
each set. 


Cc. E. HOOTMAN 
705 Olive Street St. Louis, Missouri. 








FOR SALE 


Power plant equipment. Steam, Diesel, 
electrical, boilers, engines, turbines 
generators, new or used. 


PENN MACHINERY COMPANY 
Jackson, Miss. 


FOR SALE 
One 100 K. W, 250 volt D. C. Turbo Gen- 
erator Turbine-Curtis Form C, 2 stage 
3600 R.P.M. sad 8.W.P. 
Generator—100 W. General Electric 
Type MFC, Class 4-100-3600 Form T, 
400 Amps 260 volts D. C. 


PILOT MARINE CORP. 
256 Beaver Street New York, New York 








FOR SALE 


Complete pulverized coal equipment for } 


two 500 HP boilers. 
Riley 7 retort stoker for 600 HP boiler. 


Te E. Comb. Eng. Co. stoker for 150-200 


P boiler. 
FS-568, Power 


520 No. Michigan Ave., Chicago 11, Ill. } 








Boilers—Turbines—Gas Engines 


2500—750, 500, 300 KW bleeder turbines 
800—500, 300 HP boilers, 200 pounds pressure 
50 HP 150 pound pressure firebox code boiler 
60—40, 25 HP vertical 125 pound boilers 
300—55, 25 HP Diesel and = engines 

Safety Valves—Pumps all sizes 


H. A. WOODWORTH es co. 
705 Olive St. . Louis, Mo. 








FOR SALE 


One #75 American Blower Corporation Home Con- 
ditioner. One Sirocco Fan horizontal discha e, 
wheel 55” diameter by 27%", di “SS rh 
high 43” wide. One Sturtevant Fan Wheel 30” diam- 
eter by 1534” outlet a5 by 2034”. One S5Si- 
rocco Fan Wheel 2714" diameter a gf ae 
cast iron se Sell high 21%” wide. Also of 
standard screwed expansion joint 10” slip On 

= 4S an. Re cs oo ie aaiete ‘hanged 


aSeusiie vate a ‘tage. 








FOR SALE 
Two rebuilt Semi Pulverizing 
Stokers 


GEO. $. HERRICK GRATE CO. 


110 Liberty St. Syracuse, N. Y. 











What is 


Your Problem? 


Do you need competent men for your staff? Men experienced in power opere- 


tions? Men to fill executive, sales or technical positions? 


capacities? 


Or are you looking for—or offering—a business opportunity of special interest ) 
too 


to men in the industry served by this publication? 


The solution of any of these problems can logically be found first among other 


readers of POWER. You can get their attention—at small cost—through an 


advertisement here. 
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Or are you one of the readers of POWER seeking employment in any of these pus! 
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Or are you seeking buyers for surplus used equipment from your plant—or to 
buy such equipment from other plants? 
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‘Steamboat ‘round the bend!” 


THE “old Mississippi”, as embroidered by Mark Twain's gifted pen, 
fairly swarmed with those “floating palaces” with their gilded ginger- 
bread, tall belching stacks, throaty whistles, enormous cargoes, and— 
as Mark Twain would have it—still more enormous steam pressures. 
Far be it from us to explode those legends of handsome, gallant 
gamblers; beautiful, bedecked ladies; and tobacco-eating pilots . . 

May they live forever in those immortal volumes. 















(cs 


eenenennn: 


ESPECT for engineering facts, however, compels 
us to say that one modern towboat like the J Ason, 
pictured above, could push any of those fabled giants 
“i clear out of the river; and when it comes to steam pres- 
fee sure, the Jason's 375 lbs. is many times higher than 
[those fancied pressures carried by rival pilots with “a 
200 fireman sittin’ on the safety valve”. 










Il. The JAson, one of a fleet of modern towboats oper- 
www'Hated by the Union Barge Line Corp., was completed in 
1940. Her two engines developing 2000 hp. are supplied 
by two oil-fired Foster Wheeler marine-type steam gen- 
erators with a maximum output of 21,000 Ibs. of steam 


svnsannenne 


per hour. You can obtain Plibrico immediately from 100 local stocks 
= ; H throughout the U. S. and Canada. Engineered and installed if 
We said the JASON was completed in 1940, but the fact desired; or your Own maintenance men can install it if you 


is that she was not fully completed until the furnace prefer. Write for catalogs, prices, and address of nearest 
- distributor; specify whether you wish book covering water 


linings were changed to Plibrico as shown opposite. In tube or H.R.T. boilers. 


sPushing heavy tows upstream, the boilers on towboats 
#0f this type are forced to the limit, imposing severe PLIBRICO JOINTLESS FIREBRICK CO. 
: 1818 Kingsbury St. (Dept. H) Chicago, IIlinois. 


»¢ goonditions upon the furnace linings. One trip was all it 


#0k to prove the superiority of Plibrico linings and 
to ge librico construction methods. 

4 In your plant, as on the Jason, jointless Plibrico elim- 
er Minates the vulnerable joints which are the real cause of 


2" Jfurnace trouble. It simplifies installation by conforming . 
@° all special requirements — eliminates special tile 774 FIREBRICK 


ww shapes and delays in obtaining them. 
— « ‘ 
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Where an * appears after a name the advertisement does not appear in this issue, but appeared in preceding issues. 
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Best known to you for 
Stationary Power Plant Equipment— 
Has made Dependable Marine Controls 

for twenty-seven years 


*« STEAM PURIFICATION x 
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T the start of World War |, Swartwout ... Feed Water Regulators ...Heaters... 
responded to the call for certain impor- Desuperheaters and other controls — the 
tant steam controls for vital ocean going first three have received ever-increasing 








vessels. © While Swartwout has won a attention in their marine applications. 
reputation for dependability in Steam Pu- e Hundreds of ships are now equipped Sa 
rification Equipment... Pressure Controls with Swartwout Controls. 


THE SWARTWOUT COMPANY « 18501 Euclid Avenue, Cleveland, Ohio 


POWER PLANT 
EQUIPMENT 
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SEAGOING PIPING TAKES AN EXTRA BEATING. Piping 
must be properly engineered and fabricated to withstand 
all the punishment that goes with a high pressure steam 
installation plus the extra shocks of rough seas. 
Grinnell is meeting these and similar extreme demands 
for specially engineered piping systems both afloat and 
ashore. Grinnell plants offer the most modern facilities 
for fabricating the connecting links which convert a 
pile of pipe into a complete piping system for efficient 
FLUID TRANSPORT. 
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Pipe 
Piping 


Hangers 








GENSPRING 
> CONSTANT-SUPPORT 
PIPE HANGERS 
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FLUID TRANSPORT 


“PIPING”... the Nation’ s 4 
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For new war construction and maintenance and repair 
of existing piping, call Grinnell Company, Inc., Execu- 
tive Offices, Providence, Rhode Island. Plants and offices 
throughout the United States and Canada. 


GHINNELL 


WHENEVER PIPING 1S INVOLVED 
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Grinnell Saunders 
Pipe and Tube Fittings 


Diaphragm Valves 











Painting by 


Harold M. Kramer 


T’ IS a common thing for the poor 
people of Japan to sell their 
daughters . . . usually to satisfy 

the tax collectors fee the Son of 

Heaven. What happens to these girls? 

Some of them go directly into the 

government owned houses of prosti- 

tution. But many of them are sold 
or leased to Japan’s wealthy factory 
owners. They are regimented, trained, 
housed in huge jail-like dormitories 

. and made to operate modern ma- 
chines for fourteen hours a day for 


One of a series of advertisements dedicated to a fuller 


appreciation of the stake each American has in victory 





i 


such a pittance that years are re- 
quired to earn their freedom. 

Is this something you should worry 
about? Well, it’s Japan’s idea of an 
improvement on the ““American Way” 

. and you can be sure you'll become 
much more intimately acquainted 
with it if we let America lose this war. 
The Japs have always thought 
America crazy to let workers share in 
the gains made through machine 
manufacture. They know what can be 
done to costs when machines are used 


CUTLER-HAMMER 





Nenwdt M Roam 



















to enslave labor. They laug 

fact that Japan was able to flo 
American stores with products “| 

in Japan’’ despite any measures tai 
to resist the invasion. You can wel 
imagine what American workers will 
face if a victorious Nippon dictates 
conditions in the future. The choice 
will be between starvation or compe- 
tition with Japanese slave labor at 
their level of living. Nothing else. 
Cutler-Hammer, Inc., 1358 St. Paul 
Avenue, Milwaukee, Wisconsin. 





REPRINTS OF THIS ADVERTISEMENT 
FOR BULLETIN BOARDS ON REQUEST 


